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NOTICE

This book -is'the last in a series Of four hooks produced .by Project KA1:1
witha grant from the Office of Environmental EducatiOn under 'Public
91-51k. The,oth0-' titles are:

Curriculum Activities Guide to Solid Waste ;Ind Environmental :--:tndi(

J-
' Eurriculum Activities Guide to Population and Environmental

Curriculum Activities Guide to Water. Quality Equipment and
Environmental Studies

The hooks produced by Project KAkE ary being disseminated in slightly different
format by:

The Institute for Environmental Education (WE)
8911 Euclid Avenue
Cleveland, Ohio 44106
(Telephone: 1-216-1231-5010)

Project KARE Books are
Curriculum Activitibs Guides to....

TEE Books are
Curriculum ActiVities Cuidesto....

Water Quality EqUipment
Environmental Studies

Solid Waste & Envi:lonmental
Studies

Population & Environmental
Studies and two,Chapters of
In-Depth and Onvironmental
Studies (birds, and weather)

In-Dept and Environmental Studies

If

Water Pollution Equipment

Solid Waste

4

Bird's, Bugs,- flogs,, &

Weather

- .

Thre'.! Chapters (ferns, vegeta-
.tion.anci air,quality, and weeds)
produce T at later date. C .

,

Questions regarding the use of the books may be directed to Project J(AlIF, Colony
Office Building, Route 73 & Butler Pike, Blue Bell, Pennsylvania. 19422,
Telephone: 215-643-7600.
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Int74411Z"ClOn Draft

EnvironmentA education is a learning process in which the learner in-

vestigates real problems of the real world. The major poal of this

4 process, which deals with interactions within and between the natural

and man-made environments, is to develop an informed citizenry that will

.be able and willing, to take the actiorfs necessary, to solve problems

dealing with environmental quality. The curriculum of environmental

a

(2,

education is, contemporary and projective, that is; it Aeals with issues

of the 'present and requires projects for th-e future.

The .emphasis in this guidebook is on student-oriented problem investi-

gation Students'who are involved in problem investigation are active

learnets. By being actively involved in this process they will develop

the capabilities of using resources to find information and of using

this information to make decisions. As students become-involved in the

teaching-learning processes, they begin to experience success which

tends to encourage further learning and involVement.

Relevancy is seen as a major key to involvement. Learning is'most

meaningful when it is relevant to the students' needs,.abilities,

interests, and personal as well as social purposes.. In order for

'teachers to deal with transition from more traditional teaching approacheS

they must begin with the learner and not the subjectmatter. The

teachers must relate to the students through experiences that will

meetthe personal and social .needs of the students.

REV:A:1 -vii-



Introduction Draft

The intent of thisguidebook is to provide student-oriented 4nvesti-

yations that will motivate students to pursue in-depth studios. Tn

moving from the more teacher-dominated to the mor student-dominated
,

classroom ,the.learner must, in the words of Morris,

...be encouraged to identify with his subject matter, to
identify with it emotionally so that he can announce a
personal reaction to it.. The teacher's function.ts to arouse
the learner intellectually, .spirituplly and emotionally.
Arousal in the learner will quicken his inner'senses to
perceive what his learning'materials are saying to him;
the affective center of'a 'sensation' will then lie in a better
.condition to react to the materials themselves. For it is in
the reaction, and not in the materials, that knowing and
learning really takes place.

Therefore, in every subject matter a real effort must be made
-to involve the learner directly. Hemust get personally.
tangled up in the subject matter." (1)

In addition'the.s'tudents must be encouraged to generate ideas', to make
4

decisions.,to design and carry through plans of action and to evaluate

those actions. The expected role of the teacher is that of a guide

and partiCipator rdther than the ultimate authority.

The students function individually or in groups to investigate id-
.

dePth specific environmental concerns. The students may initiate their

.

own study and design. They gain direct experience in 'carrying through

.
i'nvPtigations in which they are responsible. for decision-making re-

1

garding data collection, data proessing, data evaluation and data

(1)
!fortis, Van Cleve, Philosophy aqd the Xmerican School,
Houghton "TifflinCo:, 1961, p.392.

REV:A:1 viii-
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-Draft'

Once the students have completed their investigations they-are re-
,

quired.to examine their findings and to determine whit potential

impact theSe findings might have on community action. The students then

interpret their results and-determihe how they can be utilized. In:

1
proposing or recommending action they must cOngider the action and the

alternatives to this action ag,they relate to a-variety.of

economic, legal, social, scientific, and technological factors,. The

students realize through these investigations that.they have definite

roles ad community.members. They become, aware of ehe complexity .of both

'natural and man-made systems, and they realize that they have a respon-

sibility that extends beyond their own interests and needs. OutgrOwths.

of. the investigation include a' greater concern for social responsibility,,_

a consideration for..environmental ethics and a greater awarenessof

potential career opportunit.ies.

REV:Atl -ix-
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1 Chapter 1 Bird Studies. Draft

I. Introduction

a

Man has long been fascinated by.living creatures that fly. Observing,

Photographing, drawing, banding, recording, hunting, and listening

.

to birds have been favorite activities ot man for centuries.

at2mpts to imitate, desire to eat and ack of knowledge about birds

have caused him,to study,. to hunt, and unfortuantely to eranger the

survival of birds wherever his influence is felt.

There are many who view birds as a unique and irreplaceable part of

the delicately interwoven systems of nature. These people are the

amateurs and researcherb who seek birds for their beauty and work to

preserve their existence and wildness. There are many institutions

and thousands of individuals participating daily in an active appreci-.

ation of birds.

The activities, studies, projects and programs avialable to the bird

lover are vast and at every level of interest, and intensify: The

studies mentioned here are those performed each summer at Cooper's

''Cove , West Virginia (near Capon Bridge) at the Bur,gundy Wildlife

Camp. Here the staff and campers daily investigate birds: recording

sightings and nests, banding birds and completing. individually de-,

signed projects realting:to them. All these activities are aimed

at achieving a greater awareness of the worldof birds, specifically

those found locally, but more generally an appreciation of the whole

bird population. The rest.of the bird world (outside CdoOr's 'Cove)

REV:A:1 -1-
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is revealed through numerous books, occasional nestings of migrating

birds;.staff and camper experiences, bird photographs, Movies and

guegt specialists. The importance and achievement of the goal of a

-Draft

better knowledge of the.appearances, habits and songs of birds is
_

seen most:clearly in the campers.' desire and resulting ability to

identify birds in the area. This is evident froma questionnaire

givep to experienced campers 'during the summer of 1972. Typical

comments contained referenCes to the wonderful feeling of inter-

action with and appreciation of nature deriving from the ability

to walk through an area and know the birds around by song, flight

pattern, sight and nesting evidences.

The Burgundy campers acquire a knowledge of the birds found in Cooperls

Cove and a sympathetic understanding of the place that birds occupy

in the total ecological tapestry that forms their surroundings. The

attitudes generated by this knowledge and its usel are necessary to

ensure the preservation and in somecases restoration of bird popti-
4

lations. These attitudes and their ramifications are the implicit

result of any comprehensive study.of birds. A complete study consists

of a sincere attempt to observe,, identify and learn about birds.

These studiesstudies take. many forms and each has a valuable use.

Reports of nest finds, lists of species sighted, and numbers of birds

banded f-recorded and compiled can be useful in a multiplicity of

ways. There are many national studies of birds banded and nests found,

REV:A:1
1
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Chapter 1 Bird Studies Draft

population densities, migratory behavior, etc., and how each of

these relates to the local an national environments. These relation-

ships are establishea in terms of other environmental influences

(food, nesting zft-ea availability, and predator populatism, etc.).

All banding data, of course, are first reported to the Fish anti

Wildlife Service (that department that issues the necessarily
.

prerequisite banding permits); The other. sorts of data are used

when speculating on trends and fluctuations, establishing 14tterns,

and explaining accidents. All of these represent Only beginnings of

uses for figures C011ected. The projects and'ideas)evolving from the

records are interesting to the individual bird lover, useful to the

institutions studying larger areas, and-perhaps most important,

sythholic of the true interest in ornithology. Projects will lead

to initial impetus for local, regional, national or international

action to promote wildlife management and conservation in direct.

relation to birds and indirectly to all animalsand their natural
( ,

environments. The,most important element of wildlife management is

the education of people and the management of their, activities.

Thus the watcher, bander, and all the ,ieseafchers.are potentially

. .

4

those responsible for the actual presertion of. birds.
e

II." MateriaV and Methods
%.

A. For General Bird,Studies; Field Observation

REV:A:1
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1. A pair of binoculars is a must especially for beginners.
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These shoulTd-he, used by sighting a bird that you wish to examine.

,

Then without losing si f the bird, raise the biioculars to

your eyes, magnifying the already spotted bird for observation

and identification.

2. A good field guide to birds is essential. This book should

contain at least the most common local Species,. pictures oitbboth

sexes and varying notes. The notes include infotmation Like

dimensions, verbal description of bird song, nesting and breed-

.

ing habits, map of distribution, description or picture of bir -t

during flight, etc. (See Bibliography for several famous guides.)

Maty books have birds clas'sified in philogenetic order and are

necessary for field identification when exceptional birds are

sighted.

3: A list to record theirds observed facilitates the record-

ing of data. These are often found in the'field guides, but

marking these limits their use when they ate copied.
ri

4. For extended study of a nest or particularly fruitful bird-
!

ing spot, a blind is an%excellent device. It is of utmost.uae

-$

for photography of nesting birds. This can bea natural cover
.- . ..f

ora shield constructed out of nearby branches, etc. A portable

and effective blind can be made from a wooden frame covered with

burlap. A small stool inside and an appropriate observation

hole will provide the observer (if properly placed) with a

REV:A:1 -4-
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comfortable, convenient viewpoint. /

5. A chart4, notebook or file of lists to store results of bird
. /

trips. The photographer who attempts to capture bird.E.on.film

will, of.course, need film, camera, and other equipment depen-

ding on desired lophisticaion of..photograph's, experience, and

funds. The most valuable aids available to the camera operator

are the many photographic books and journals, experienced advice,

and persistence.

6. A viewing staff is of utmost use in' nest identification. This

is a piece of equipment, often handmade, that Consists of a long.

pole (6-8 feet) with a mirror (at least'2" x 2 ") attached to the

top at an obtuse angler- This will enable a ground observer to

peer into a nest without damaging or 4Lsturbing it or rOnoving'

.it from its position in a tree.

7. Exceptionally useful in all bird studies are the Audubon Land

Bird Guide Rapid Recognition Sheets, Doubleday, Inc., 1963. They

are available for local birds and complement the book of the.same

name.

B. Equipment Necessary for Bird Banding

REV:A:1

1. tiA bird banding license, dispensed by the U.S. Fish and Wild-

life,Service, IS NECESSARY FOR ANY BIRD BANDING OPERATION.

2, Bird ?ands (supplied free with license).

-5-



Chapter 1 Bird &nes Draft

3. Nets or traps that may be purchased from p ,number of °bird

banding associations. These, of course, are used to trap the

birds for banding; or to recapture previously banded birds.

4; Pliers and tools available from bird banding associations.

These are used to put bands on birds.

5. Carrying cases for birds from nets or traps to banding /

station. These too can be purchased from bird banding associ-

ations.

.6. Notebooks or other recording and fillsg system (easily made

'if standard. charts are drawn up and lettered).

° 7. Scale to weigh birds. -A net can be used to hold the bird.

The scale is adjusted to compensate forthe weight of the net.

8. A thermometer.to record temperatures at time of banding and

linear measuring devices to collect desired statistics for study`.

9. A station or headquarters for banding and processing the

birds. .A tent provides protection for instruments, data fileS,

etc. and serves

escape.

a

asa soft walled cage for birds' that might

Insacpird banding operation the most difficult problem presented

is finding a way to safely and edonomically capture birds with-
,

out harming them. The use of mist nets has proven to be the

REV:A:i -6-
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best method. The mist nets, which are made of fine nylon

manage to capture birds that fly ,pinto them with a minimu nt

casua4ties. The majority of casualties result from impropt,r

removal from the nets or overexposure to the E lenient; , wh i I

.

within the ne'cs. The nets used at Burgundy h'ildlife Camp yore

placed across expected flying aths of the birds. These paths

included the area around the c eek where the birds would come

in to bathe and drink.

The bander will open his nets during the day and check tLem at

15 to 60 minute intervals, depending upon the severity of the

weather. If a bird has been netted, the bander carefully removes

it from the net and places it in a carrying case. After retriey-

ing all captured birds the bander returns'to the banding tent

where the vital statistics are recorded. The bird will be

identified; measured; weighed; aged by means of skull ossifi-

cation or plumage; and sexed by plumage, evidence of brood spot,

mouth.color or wing measurement. After this the bird is banded

andfreleased. The total amount of time'the bird was captdred

should iliaver be more than an hour.

N

This brief summary of a banding operation should help to 'show

the extend of training and preparation a bander must haN;e in

order to run a,banding station.

go.

a



. Chapter 1 . Bird Studies Draft

r's

AIP

Once the bird is inside the banding
tent its wing is measured ...

IPPIPPMPIL ."7".'76,111111

It is wrapped in plastic netting and weighed ...

REV:Ai -8-



Chapter 1 Bird Studies Draft

REV:A:1

Its age is determined by skull ossification ...

And finally it is banded.

-9-



Chapter 1 Bird Studies Draft

400r er'

This bird is ready to be released with its
new band.

III. Data

-1c.: Bird Observation Studies

The least expensive and often most productive form of doing a

bird study is through simple'observation. Meaningful and reliable

data are collected with.fewmaterialS needed. The most valuable

piece of equipment needed is an acute awareness of the surroundings.

The observation studies- at Burgundy Wildlife Camp take the forms

of a bird population study by 'sightings and a nest finding study.
.

These studies provide-the camp with a list of species precidninate

REV:A:1

to the area and
,
also species that are comparatively rare. The: -

.6

nest study; which takes the form of a contest -at the camp, provides

-10-



Chapter 1 Bird Studies Draft
0.

information that was forwarded t 'the Cornell Laboratory of

Ornithology for analysis.

In order to have the bird population study on.a scale that the

Wildlife Camp does it is necessary to have forty observant -and

ornithologically oriented campers and staff who spend most of

the day out-of-doors. Each 'day a camper is selected to keep

the bird list. He is then given a sinple two -page checklist of

birds in the area. The list used was created by the Audubon

Naturalist Society of the Central A'tlantic States, Inc. (See

Figure 1). The campers then go through their normal daily

REV:A:1
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Keen observation is the key to any study,
especially bird watching. Here several
campers attempt to locate the source of
a call they just heard. , .
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Loon, Common
IIII

Goicienee, Common
BuffleheadRed-throated

Grebe, Red-necked Oldsquaw
Horne& Eider, Commdn

11111111Pied-billed King
Scoter, White - wined
Surf

Shearwaterl_Say's
Gre'ater

.

SoOty .. Common
Petrel, Wilson's ., Duck Rudd
Gannet Mer anser Hooded
Cormorant, Great 11111111 Common
Double-crested Red breasted

Heron Great Blue 11111111111
,

Vultures Turkey
1

Green Black

11111111. Little Blue Goshawk
E ret Cattle Hawk Shari-shinned 11111111

- Common Cooers 11111111
Snowy Red-tailed . 1511111

Heron Louisiana Red-shouldered 11111111
Black-c owned Ni:ht . Broad-winged 11111111
Yellow-Crowned Ni ht Rouh-le:ged

Bittern, Least Eagle, Golden
American Bald

Ibis, Glossy Hawk, Marsh
Swan)._ Mute Osprey
Whistling Falcon, Peregrine

Goose, Canada Hawk Pigeon
Brant Suarrow
Goose Snow Grouse, Ruffed

Blue . Bobwhite
Duck, Fulvous l'tee Pheasant, Ring necked
Mallard- Turke , Wild .

Duck BlaCk Rail Kin
Gadwall Clappet
Pintail Virginia
,Teal Green-win:e

Blue-win.ed 11111111

Sore
Rail Yellow

Widgeon, European Black
American

111

sGallinulet Common
Coot, AmericanShoveler

Duck Wood Stercatc Jher American
Redhead

---
Plover, Semipalmated

Duck 'Rini- necked Piping

Canvasback Wi son s '

Scalia Greater Killdeer
Lesser Plover American Golden

RFV:A:"1

Figure 1
Bird Sighting Checklist

.-12-.
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.0

Plover Black bellied. i C,reat Hored
.

%,-

l_urnstone-, Rutin now . .

.

I

.

,.,: .1Woodcock, American , Barred
Snipe, Common Long-eared ,

441
i

f.,.

IA
I

WhimbreY Short -earl t

Plover, Upland S,aw-whet

Sandpiper, Spotted . Chuck-Will s l...id,'r '
i

,

,

,

-1
,

' ,

.

Solitary . Whip-,-Peor-Vil.1
-1-

!
i'

Willet Nighthawk, (:rmmbn

'ellowlegs, Greater SWift-, Cbimne
Lesser Hummingbird, '11,. IIii-,, t t

, --'.

Knot Kingfisher, Iielt d t

Sandpiper, Purple. Flitker, )olI01,-,11.1,,. I

I ..

1_, - r
, PectOral Woodpecker, Pl-lerrl

White-rumped .

__t
Red-bellied

Baird's Red-410.ded

Least SapsiAteY:.,- Ye I,!',,.-.-h, I I i 1 -I I

,J,'
I4 .

_. .

i
Dunlin . 0.Joodpecke. fai-C

DoWitcher, Short-billed Downy

Sandpiper, Stilt Red-cocUded
f Semipalmated Kinghird,Ta:sTern .,A A,.;

Western Western c

GOdwit, Marbled Flycatcher, cr0,11 k rc=t ,
4.

.

t.

..,

Hudgionian Phoebe, Eastern
nycatcheT,0 Ini.!--K, 111,,l-

t

Ruff
Sanderling .Acadian .

.1
Traill's

I,'

Avocet, American
Stilt, Black-necked . LeaSt I ..4

Phalarope, Red Pewee, EastertlYped.
Wilson's Flvcatcher,'-011..ve-sIded

I

Nnrthern - Lark, Horned ...
.

. le.'.:
:,Jaeger, Pomarine Swallow, 1.-te-

Parasitic Bank . .4

Gull, :.Glaucous Rough-winged .:,

.Iceland Barn .

Great Black-backed .Cliff. 0 !
`

.

;"4;,'

.Herring- Martin, Puri) - -P ,'

''VA
Rin.-billed Jay, Blue

,,,

Lau.ling RaNen Comm011- L
Bonaparte s :Crow, ComMon

,

Tern,-Gullbilled Fish
Forster's Chickadee, B lack cahnec;

Common Carolina .

,0

-Roseate 'Tltmpnse, -Tufted e

Least . Nuth'atch,, White7hreastod
,

Royal Red 'breasted

Caspian v.- Brown-headed °, ,

_

'Mack . Creeper, Brown ,

Skimmer Black . Wren, House, .sY
Dovekie . Winter , 'I

Dove, Mourning Be-Wick's

Cuckoo Yellowbilled. Carolina'.. ,
.1

Black7billed Long7-billad :Iarso 1 ,

Owl, Barn .Shortt-billdd Marsh -

Screech Mockingbird, .7,

Figure 1 (Continued)
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Catbird Mourning
._

. ' .. Y- lowthro t
Roi Chat Yellow-breasted

Thrush. "Wood . Warbler. Hooded
Hermit

-,
Wilson's

.

. canada
Redstart, AmericanGray-cheeked
S a row Hou e

Bluebird, Eastern Bobolink
GI -r :1u- !r 7 Meadowlark Eastern

- d Blzickbird Red-ringgd

Ruby-crowned '',Oriole. Orchard!

Pipit. Water
Waxw'n Cedar

.
-. -. ,

Bla kbird Rust
-

II 1, .

Cowbird Brown-headed

Vireo. White -eyed Tanager. Scarlet
Yellow-throatpd I Summet
Sole tare
Red eyed .

, _Cazdinqj,
Grosbeak. Rose-breasted.,

PhiladOphia Blue -

Warbling kluttpg. Indigo
Warbler Black-and-White Digkcissel

Prothonotary
)
GrOsbeak. Evening

Swainson's
-

Finch. Purple
MuseWorm-eating.

Golden-win,ed tRedpoll, Common
Siskin. PineBlue-winged

Brewster's (hybrid) Gollfin_ch. American
Lawrence's (hybrid)

.

-
Crossbill Red

t
,

Tennessee
.

White-winged
Orange-crowned Towhee. Rufous-sided
Naslalle Sparrow. Ipswich

,
, Parula

-
Savannah .

Yellow ,.Graldu#per
Henslow sMa_ iliaCape MaSharp-tailed

Blnckithroated Blue
4 --

------ Seaside

Myrtle -
B1P.ek,throated Green

-
Lark

Cerulean Bachman's
Blackburnian

--
4._

,Junco, Slate-colored
Yellow-throated Sparrow, Tree
Chestnut-sided Chipping
Bay-breasted Field .

Blackpoll White-crowned '

Pine
..--- ,

i White-throated
Prairie Fox

Palm Lincoln's ,

Ovenbird .. Swamp
Waterthrush, NOrthern Song

Louisiana
4
Longspur, Lapland
Bunting, 5now

.

Varblerientuckv
Conne4icut

.. ...-- ,

.RFN:A:1
FiglIre 1 (Continued)

Bird Sighting Checklist
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routine and'make careful mental notes of the lee,Ition and .nocic!-;

of birds they observe. Sometime in the afternoon tho

meet wieh the person who has the bird list and tell thi, erir

and location of the birds that were sighted that (1:-.

evening the list is compiled and transferred to a char! in

the dining room at the camp. The chart includes the species,

location sighted, date sighted and a number sirlItc,l.

Tn 1076 the record of bird populations was kept 1- rorordin

'rhe number. of days a species was sighted over the forrlar

period the camp was in session. (See Figure 2.)

Ilhe data collected were then used by several campers in ore-

aping a checklist of birds of the immediate area. The project

priOted here was done by Fred Hirschman, then a cr-Tor it the

Wildlife Camp. (See Figure 3.) The checklist includes the birds

that':'nest in the area, the possibility of a sighting

seription of previous sightings of each species known to the

area.

4

Keen observation is necessary for participation in the nest

ii11

.
.

study. e:,study involves the location of active nests, that

is, nests in Use, and the collection of certain data about the

nests. At the camp the study is in the form of a contest. Each

nest'sighted constitutes a certain number of points, dependine

_upon the rarity of the nest in the area and the number of ergc

1217V:A:l -15-
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BIRDS SIGHTED AT COOPER'S COVE 1970

SPECIES NUMBER OF DAYS SIGHTED
6/22

TO

7/1

7/2

TO
7/11

,

7/12

TO

7/21

7/22

TO

7/31 TOTAL

Green Heron o 0 1 o 1
Wood Duck 0 0 1 0 1

Turkey Vtilture 10 10 10 10 40
Blaek Vulture 7 8 7 1 23

Cooper's Hawk 2 0 1 1 4

Red- tailed Hawk\ 5 9 9 10 33'

Broad-winged Hawk 1 5 7 20

Peregrine Falcon 0 0 2 0 2

;'arrow Hawk 0 0 4 3 7

Puffed Grouse 7 7 2 7 23

Bobwhite 10 10. 10 0 39

Killdeer 6 2 9 7 24

American Woodcock 1 2 0' 0 3

spotted Sandpiper 6' 10 0 0 16

Solitary Sandpiper 0 0 0 1 1

Greater Yellowlegs 0 '0 0 1 1

`burning DOve 10 7 8 8 33

Yellow-billed Cuckoo 10 10 7 0 27

Black-billed Cuckoo 9 2 0 0 11

Screeeh.Owl - - 4 8 12

Barred Owl 0 1 0 1 2

Whip-poor-taill 10 10 10 5 35

Cilimnev Swift 8 10 10 10 38

7 9 7 32

Bolted Kingfisher 3 8 7 24

-eilow-shafter Flicker 10 10 9 10 39

"ilo,ited Woodpecker 10 9 10 9 38

Rod-bellied Woodpecker 3 10 4 8 25

Hniry Woodpecker 9 8 10 6 33

Downy Woodpecker 10 10 10 ' 10 40

rn:;tern Kingbird 10 10 10 10 40.

'.rent- crested Flycatcher 10 9 0 1 , 20

astern Phoebe 10 10 10 10 40

Acadian Flycatcher 10 10 10 7 37

'Trail's Flycatcher 0 0 0 1 1

Ilistern Wood Pewee,

llorned.Lark

10
0

10

0

e 10

0

10

1

40
1

Tree Swallow 1 0 1 1 3

Figure 2

I::A71
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BIRDS SIGHTED AT COOPER'S COVE 1970

SPECIES, , NUMBER OF DAYS SIGHTED
772
TO

7/1

Rough-winged Swallow 0,
Barn Swallow 7

Blue 'Ay
CCommon Raven
-

Common Crow 10
Black-capped Chickadee 7

Carolina Chickadee 8

Tufted-Titmouse -- 10

White-breasted Nuthatch 9

House Wren 2

llockingbird '5

Catbird .
7

Brown Thrasher 10
Robin

J

10'

Wood Thrush 10 Wit

Eastern Bluebird 10
Blue-grey Gnatcatcher 8
Cedar Waxwing 2

Loggerhead Shrike 5
Starling

. 5

Yellow-thraoted Vireo 6

Red-eyed Vireo 10
Black-and-Whlte Warbler 2

Worm-eating Warbler . 9

Golden-winged Warbler 6

Yellow Warbler 1

Black-throated Green Warbler 0
,

Cerulean Warbler \ 10
Pine Warbler 2

Prairie Warbler '0
Ovenliird 5`
Louisiana Waterthrush 6

Kentucky Warbler. ' 9

Yellowthroat' 10'
Yellow-breasted Chat , 10
Hooded Warbler 6

American Redstart 3

Eastern Meadowlark 10

Figure 2 (.Continued)

7/-2

TO
7/11

7/12 7/22
TO , TO #
7/21 7/31. TOTAL

0

6

6

0

10

9

0

4

10

10

.1

10

3

2

4

10
10'

2

10

' 7

6

8

33

35

3

40

26

16
10 10 10 ; &a
9 5 8 31
1 0 0 3

8 6 5 24

10 10 9 36
10 10' 10 40
10 10 10 40
10 10 10 AO
10 10 10 40
6 A 5 23
2 0 5 9

0 5 8 18- 0°
1 2 0 8

-2 2 0 10
10 10 39

0 0 2 4

6 1 4 20
6 3 7 22

0 1 0 2

1 40 0 1

9 8 8 35
0. 0 0 A 2

'0 1 0 1

3 1 0 9

9 8 10 33
2 . 1 0 12

10 10 10 40
10 9 6 35

5 0 2 13

3 1 4 11
10 10 10 40

REV:A:1 -17-
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1

BIRDS SIGHTED AT COOPER'S COVE 1970

Draft

--,

SPECIES DAYS SIGHTED
6/22' 7/2 7/12 7122 1

TO 'TO TO TO

"n7/11 7/21

0 5

19 2

10 7

9 0

10 9

10 10'

10 9

10' 10

10 10

10 10

0 0

10 10

10 10

5 6

7/1

Red - winged Blackbird 0

Orchard Oriole 9

Baltimore Oriole.. 10

Common Grackle ' 7

Brown-headed Cowbird 10

Scarlet Tanager' 10
Cardinal 10

Indigo Bufiting . 10
American Goldfinch ' 10

Rufous-sided Tohee 10

Grasshopper Sparrow - 0-

Chippitg Sparrow 10

Field Sparrow 10

Song Sparrow 0

TOTAL SPECIES 91

REV:A:1

NUMBER OF

Figure 2 (Continued)

7/31 TOTAL

4 9

0 2C

10 37

5 .21

10 39

6 36

10 39

10 40

10 40

10 40

1 1

1G 40

10 40

4 15
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Chapter 1 Bird Studies Draft

c

CHECkLIST OF SUMMER BIRD POPWLATIONS
AT COOPER'S COVE

Compiled by Wired Hirschmann
July 1970

GREEN HERON:* Irregular. Individual birds have been sighted at
the pond'and loo-goon. Usually these birds re-.

main'in the area for a few days and then depart.

WOOD DUCK: Irregular. Individuals and pair have been sighted

ILL at the pond during the beginningfand end4 of the .

° camping season.

TURKEY VULTURE: Very common. Daily seen in sm
ove.
11 numbers soaring

along all three ridges of the

BLACK VULTURE:

COOPER'S HAWK:

a

UntomFon. Segn soaring along the ridge of the Cove
a'few times each session. The Turkey. Vulture is
often Mistaken for this rarer bird, so great care
must be taken in identification

' Uncommon. A few seen each year flying overhead at
Oak Forest and on the Bald. Care should be takes .

not to confuse the Cooper's Hawk with the Sharp-
Shinned Hawk which is a hypothetical bird for the
Cove..

RED-TAILED HAWK: Common. Most often seen soaring'above ridges
of the Cove or perched upon the tall pile on the
left ridge.. A pairohas nested and raised young near
the Sanctuary's northeast boundary.

RED-SHOULDERED Only one record of this bird in the Cove, which was
HAWK: the banding of a second year,siemiature bird caught

in a mist net by Jim Shiflett on July .7, 1970..

BROAD-WINGED HAWK: Uncommon to common. Usually seen soaring over the
right and left ridges but is'unpredictable.

PEREGRINE FALCON: There are'two prObable sightings .of this bird by
f Trott and Wagner up on the Bald; also many uncon-

firmed .sightings. Many birds identified as Pere-
/ grines later turned out to be thesma4r Kestrel,

/ so utmost, care should be taken. in identification.°

REV:A:1

-Figure 3
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Chapter 1 Bird Studies Draft

KESTREL OR
SPARROW HAWK:

*RUFFED GROUSE:

*BOBWHITE:.

*WILD TURKEY:

Irregular from year to year but very common in 1969.
Most often seen up on the Bald (possibily nesting)
and flying overhead.

Common. Usually seen on the ground in wooded areas
of the Cove. .Sometimes heard drumming in the early
part of the season..

Commor. Seen and heard calling in the fields of the
Cove.

More common than observations tend to show. Groups

of 15 to 20 birds are seen in the latter half of the
camping season running in wooded areas.

*KILLDEER: Very common. Almost always seen at the pond '0r loo-
goon where it feeds and nests. Its piping alarm call
is often heard across the Cove.

*AMERICAN_WOODCOCK: Common but rarely seen.. It usually inhabits moist
woodlands in the Cove, Such ad along thp stream.

*SPOTTED SANDPIPER: Very common when nesting at the leo-goon. Usually
, seen feeding near its nest or at the pond.

'SOLITARY SANDPIPER: A few are spotted, each year on migration at the begin-
, ning and end of the camping season. They re seen ;at

loo-goon in company'Ath Greater:Yello Legg.

'GREATER YELLOWLEGS: A few are seen during migration,along with Solitary.
Sandpipers at the loo-goon.

*MOURNING DOVE: Uncommon.. ,Seen occasionally flying over
and Sparsely wooded areas of'the Cove.

the fields

*YELLOW-BILLED Common. Usually.seen in the wooded and sparsely
CUCk00: wodded areas of the Cove. Often heard singing,

even once at night:

*BLACRIBILLED Less common than Yellow-billed Cuckoo./ Observed k
CUCKOO: - mainly in the wooded_areas 0 the Cove. Often

. heard singing.' .,;
SCREECH OWL: Uncommon. Heard calling usually in the middle of the

night: It has never been seen in the Cave.

REV:A:1

Figure 3 (Continuedj
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BARRED OWL:

*WHIP-POOR-WILL:

*CHIMNEY-SWIFT:

*RUBY-THROATED
HUMMINGBIRD:

Draft

Uncommon. Occasionally heard calling-late at night
and early in the morning. Only one sighting has
occurred which was of an individual bird flying
aVerhead'at Fern Valley during 3rd session, 1969.

Very common. Heard almost every Jusk'and dawn calling
from the wooded areas of the'Cove. This bird is oc-
casionally seen when it is sitting on the road and
after it has been flushedfrom:therground. Nocturnal.

Abundant. Regularly seen catching insects over the
pond and loo-goon. Active nests of the species have
been found in the old chimney near the pond.

Very common. This small bird is usually seen at or
near flowers or perched on the electric wires. Its
loud rattling call is often heard in the Cove.

DELTE6KINGFISHER: Common. Observed almost always at the pond where
. it perches on the dock or nearby electric wires.

Its loud rattling call is often heard in the Cove.

Common. Most often seen in, the open wooded areas of
the Cove, such as the Bald and the area to the north-
east of the pond. Often heard giving its call which
is sometimes mistaken for a Pileated Woodpecker's call.

*YELLOW-SHAFTED /
FLICKER:

PILEATED
WOODPECKER:

RED-BELLIED
WOODPECKER:

RED-HEADED
WOODPECKER:,

*HAIRlivIOODPECKER:

*DOWNY WOODPECKER:

REV:A:1

Very common. Heard calling much more frequently
than seen as this author can testify, since I hive
yet to see one. Usually heard or seen feeding on
all three ridges of flying overhead.

Common and increasing in numbers. Most often ob-
served flying over the fields and in the three cherry
trees above the loo-goon in grid # 18.

Seen only in May of 1966. Possibly nesting up on
the Bald. To be looked for.

Fairly common. Seen most often in wooded areas of
the cove and up on the Bald. This bird is easily
confused with the smaller Downy Woodpecker.

More common than-Hairy Woodpecker. Usually seen in-
small numbers in wooded areas and up on the Bald.

Figure 3 (Continued)
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*EASTERN KINGBIRD: Very common to abundant. Usually seen perching
near the tops of trees and then darting out to
grab insects in the air.

*GREAT CRESTED
FLYCATCHER:

Common.' Most often seen in open wooded areas of the
Cove. .Number of observations decrease near the end
of the camping season, probably because the birds
have stopped singing.

*EASTERN PHOEBE: Abundant. Seen usually, in open wooded areas in the
Cove and near buildings where nests are placed.

*ACADIAN FLYCATCHER: ;Very common. Seen and heard in the moist wooded
areas of the Cove. Care should be taken in identi-

e
fying this Flycatcher by call and habitat since it
is possible for other members of the Empidonax group
to be seen in the Cove.

*EASTERN WOOD PWEE: Very common. Seen throughout the woods of the"Cove.
Often heard calling.

HORNET? LARK; Rare. There have been three sightings of this bird
in the Cove which are as follows: Individuals seen
on the Bald in July, 1968 and 1969, and in the field
near the pond on. July 7, 1970.

TREE SWALLOW:- Rare,,Seen only once or twice each camping season up
on the Bald. In 1970 an immature bird was seen on
the electric wire near the chicken coop.

ROUGH-WINGED, Uncommon. Regularly seen a few times each session
.SWALLOW: flying over the pond and loo-gcln. e

*BARN SWALLOW: .Very common. Obseirved catching insects over the
pond, too-goon, and two barns

CLIFF SWALLOW:

BLUE JAY:

Seeh only fgr about three days during the first
session, 1970. About eight birds were seen flying
over the loo-goon'and toward th left ridge.

Common and.increasing'in numberF. Usually encountered
in the wooded areas of the Cove. Often heard calling
their raspy scold.

.Figure 3 (Continued)
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Draft

cnmmoN MAVEN: Uncommon. Observed in company with crows.mainly
around the Bald. Also seen on the right and left
ridges,

*COMMON CROW: Very common. Heard calling from all three ridges
more often than seen. InhaNits the wooded areas
of the Cove.

*BLACK-CAPPED Very common. Seen in all-wooded areas of the Cove.
CHICKADEE: Care should be taken to separate this species froni

the Cardlina Chickadee by 'call notes.

*CAROLINA CHICKADEE: Less coteon than Mack-capped Chickadees. Encountered
in wooded areas of the Cove in company with other
Chickadees and titmie.

*TUFTED TITMOUSE:

*WHITE-BREASTED
NUTHATCH:

Very common in coniferous woods of the Cove. Also
seen in groups on the ridges.

Common. Observed climbing up and down trees in the
wooded areas of the Cove. It sometimes flocks with
Chickadees.

RED-BREASTED Occasionally seen in a pine forest or high ridge
NUTHATCH: outside the Cove. Only once observed in the.Cove by

Holly Wagner. This'bird was seen on the left ridge
on June 28, 1970.

*HOUSE WREN:. Now very common although not reported before 1970.
Seen nearly everywhere in the Cove except in dense
v,00ds. Males'heard singing near nesting boxes.

*BEWICK'S WREN: Uncommon. Seen 4 or 5 times each summer usually on
the road to the Bald. Occasionally caught in banding
mist nets.

CAROLINA WREN: One individual b.ttd was seen on June '21, 1969 in a
thicket near the Sheep Barn.

*MOCKINGBIRD: Populations fluctuate from year to year. Very common
in 1969 while uncommon in 1968 and 1970. Usually ob-
served up on the Bald and in thickets.

*CATBIRD: Very common. Most often observed in thickets and
other scrub. Its mewing call is frequently heard.

REV:A:1

Figure 3 (Continued)
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*BROWN THRASHER:

*ROBIN:

k

*WOOD THRUSH:

*EASTERN BLUEBIRD:

*BLUE-GRAY
GNATCATCHER:

CEDAR WAXWING:

LOGGERHEAD SHRIKE:

STARLING:

*YELLOW-THROATS)
VIREO:

*RED-EYED VIREO:

Very common. ,Usuallyencountered in. thickets where.
it nests.

Very common., Ddily seen around active camp buildings
and inn the woods of the Cove.

Abundant. Constantly heard calling in the' motning
and evening.from the moist wooded areas of the Cove .

where it is frequently encountered.

.Abundant in sparsely wooded fields of the Cove.
Founds especially up on the Bald where they nest in
'Wood pecker cavities and on electric wires that go
over the field near the pond.

Common in 1968 and 1969, uncommon in 1970. Often
seen in wooded areas of the Cove, especially near
the,Bald and on the left and right ridges. Often
seen with Titmice.

Entirely irregular. Wandering birds move in and out
of the Cove. Melst likely to be seen during the latter
half of the camping season hilt still unpredictable.
These birds are Spotted perching in tall trees wher*
they wait for and catch insects Flycatcher style.
Also seen flying overhead and over the pond where they
catch insects Swallow style. Their high, shrill,
whicling.call usually tells .of their presence before
they are sighted.

Uncommon but regular. Seen. across the fields of the
Cove usually perching on electric wires or in dead
trees.

,jUncommon and irregular' throughout the fields of the

Cove. There is one exception. In late summer, 1969,
a flock of about 50 was observed near the Sheep Barn.

Uncommon. Seen in wooded areas on the right ridge
and.near the Bald.

Very common throughout the deciduous woods of the
area. Almost always heard singing on cool days.
Less common in 1970:

Figure 3 (Continued)
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fiLiWK-AND-WHITE
WARBLER:

,

:ORM-EATING
WARBLER:

*GOLDEN-WINGED
WARBLER.:

*YELLOW WARBLER,:

*BLACK-THROATED
GREEN WARBLER:

*CERULEAN WARBLER:

PINE WARBLER:

PRAIRIE WARBLER:

*OVENBIRD:

*LOUISIANA
WATERTHRUSH:

*KENTUCKY WARBLER:

*ELLOWTHROAT:

*YELLOW-BREASTED
_ CHAT:

REV:A:1

Rare. Seen occasionally each summer feeding Nuthatch.
style on trees. Also caught in mist.ndts about Ace
every summer.*

Uncommon but regular. Observed rfiost often alone the
stream in moist woods: Ouite often seen from creek ,

blind.

Common in 1968 and 1969. Less numerous in 1970.
Most likely to be seen in cleared, grassy areas in
the Middle of the woods. ATho.often observed frdm
creek blind.

Uncommon. Occasionally seen in willows near the .pond.

_Rare. Heard three times in Oak Forest and .seen twice
in pines nearEern Valley. One caught in mist nets

' in 1967.

Common. .,Heard and'seen eating insects in high decid--
0.1ous woods. Also observed bathing at creek blind.

Jtregular. Occasionally, but rarely, seen in Oak
Torest. Also encountered in pines along the road
coming into camp.

Uncommon just outside the Cove in pines along the
camp entrance road. Seen only once in the Cove by

J. Shiflett in the meadow below the pond.

Uncommon. Observed in Oak Forest. A pair nested
on the right ridge in 1970. Occasionally heard
calling.

Very common. Daily seen and heard calling along Dry
Run. Very often seen from creek blind.

Uncommon near .tbe,,,spring and on the fire tower ridge.
Often heard singint, in 1967, 1968, and 1969, but
fairly silent in 1970.

CoMmon in the willows near the pond, in the meadow
below the pond and along Dry Run above the pond.

Very common in thickets throughout the Cove. Often

heard chattering.

Figure 3 (Continued)
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*HOODED WARBLER:

*AMERICAN REDSTART:

*EASTERN MEADOWLARK:

:MD-WINGED:
BLACKBIRD: .

*ORCHARD ORIOLE:.

BALTIMORE ORIOLE:

COMMON.GRACKLE;

BROWN-HEADED
COWBIRD:

*SCARI:ET TANAGER:
,

*CARDINAL:

,BLUE GROSBEAK:

*INDIGO BUNTING:

REV:A:1

S

Draft

Irregular and uncommon in moist deciduous woods,
such as along Dry Run above the camp buildings.

Fairly common, but hard to see. Most Often observed
feeding in the understory trees of the' Cove.

r

Very common and:increasing Slightly' in numbers.
Seen in the open fields and meadows of the Cov.
Often observed perching on fence posts.

Irregular. Observed near the:pond and loo-goon.
Most numerous in early and Tate summer.

Common. Populations fluctuate from year to year,
possibly due to the increase and detrease of
Baltimore Orioles. Seen along wood margins of°
the Cove.

Very common. Usually encountered inoung, open
deciduous woods. Often seen in the willows near
the p8nds.

Irregular. Wandering birds, moving through the
Cove are seen flying overhead. Also ovasional
birds are observed bathing in the upper part 'of
.Dry Run.'

Very commonothroughout the Cove, especially in or
near the fiejds: Youpg of this species are frequently
observed In other birds' nests.

Very common. Seen in the wooded areas 'of the Cove
and feeding'at the cherry trees above the loo-goon.

Common, but small numbers. Usually seen in thickets.'
and the wood margins of the Cove%

\

Seen in 1969 just before the camping season began
and in 1970'on the second and third days of Camp.
The lattei sighting was of a male singing on the V

electric wire near ttie chicken coops

Very common. Encountered in the sparsely wooded
fields and(wood margins of the Cove. AlSo seen
bathing at creek blind:

Figure 3 (Continued)
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*AMERICAN Abundant. Seen in large numbers in fields with. an
GOLDFINCH: abundance of thistle and mullein. 'Often seen and

heard flying overhead.

*RUFOUS-SIDED
TOWEE:

GRASSHOPPER
SPARROW:

VESPER SPARROW:

Abundant. Encountered in sparsely wooded areas and
. wooded areas and wood margins of the Cove. Con-
stantly heard calling, "Drink your iea."

Rare. Individual birds seen a few times each camping
season. Listen for this sparrow's grasshopper-like
call. Sten in the fields. and perching on the
electric wires.

Rare. Encountered in the fields of the Cove, especi-
ally in the roads that run through them. An indi-
vidual was caught in a mist net below the pond on
July 12, 1970.

*CHIPPING SPARROW:. Abundant. Seen throughout the fields of the Cove.
Its chipping, chattering call is often heard.

*FIELD SPARROW:

*SONG SPARROW:

Abundant in the fields of the Cove.

Common and increasing in numbers in the meadow.
,below the pond.

* = Birds known to have nested in the Cove.

REV:A:1
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N4 IN t''.%,
k`.

igo:

Birdhouses like this one liting pests
into the locality of the camp. Accurate
observati of any tenants will be made.

Draft

or young inhabiting the nest.. Other data ollected on each

nest include species, common name of plant supporting nest,

height of nestdate found, and location by grid map. These

data, are placed on a simple data sheet and returned to the staff

0 member in charge of this project. (See Figure 4.) The results

of the findings are then recorded on record.cards that areitor-
,

.° i
warded to the North American Nest Record Card Program at Cornell

University. In correspondence with Edith Edgerton of the program,

werob.tained Literatrue discussing the valde and application of

the nest record catds which are collected nationwide. Through

the sightings the Laboratory of Ornithology at Cornell is able

.REVtA:1 -28-
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SPFCIES

NEST FINDING CONTEST

CO: 1710N NA': OF PLANT SUPPORTING NEST

LOCATION"

HEIGHT OF NEST

CONTENT

GRID IN WHICH NEST IS LOCATED
(ON MAP TN DINING ROOM)

PINDER (YOUR NAME)

Complete and place in Mike Sutton's Mailbox.
-

Figure 4
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0

Draft

to tell 'peaks in breeding seasons, regional breeding distribu-

tion and variations of sea-sons, next sizes, etc. The program,

started in 1965, now receives over 20,000 records from more than

900 contributors. Further information,; including how to become

a contributor, can be obtained by writing North American Nest

Record Card Program, Cornell Laboratory of OrnithoPogy, 159

Sapsucker Woods Road, Ithaca, New York 14350.

The staff member at Wildlife Camp also displays the data concern-

ing the nest obtained by the campers. (See Figure 5.) At.-the

end of a session at the camp the camper with .the most points

receives an award for his observations.

B. Banding Operations

There is a variety of. possibilities for reccrd keeping for a

banding operation. Burgundy Wildlife Camp has used a system

of data filing that has proved easy to compile and store for

futtire analysis.' This system involvedee-use oft-only three

different mimeographed sheets for the recording of all records.

From those sheets, which record the daily balding record, the

birds banded that day, and the banded birds -ecovered that day,'

a multitude of analyses can be made. Among the analYseS possible

are a representative population survey of birds netted most

often, the growth patterns of netted birds, and the net hours

required to net a particular species of bird.

REV:A:1 -30-

r

7



S
p
e
c
i
e
s

S
n
i
)
o
r
t

N
E
S
1
 
F
I
N
D
I
N
G
 
C
O
N
T
E
S
T

L
o
c
a
t
i
o
n
.

H
e
i
g
h
t

C
o
n
t
e
n
t

D
a
t
e

G
r
i
d

F
i
n
d
e
r

C
h
i
p
p
i
n
g

S
p
a
r
r
o
w

C
a
r
d
i
n
a
l

C
h
i
p
p
i
n
g

S
p
a
r
r
o
w

M
o
c
k
i
n
g

B
i
r
d

_
_
_
_
C
h
l
i
w
i
n
g

1
S
p
a
r
r
o
w

V
i
r
g
i
n
i
a

6
P
i
n
e

B
l
a
c
k
b
e
r
r
y

B
u
s
h

R
e
d

C
e
d
a
r

R
e
d

C
e
d
a
r

R
e
d

'
C
e
d
a
r

F
i
e
l
d
 
b
e
l
O
w

.
S
h
e
e
p
 
B
a
r
n

A
c
r
o
s
s
 
P
o
a
d

N
e
a
r
 
L
o
d
g
e

F
a
r
.
 
F
i
e
l
d

F
a
r
 
F
i
e
l
d

N
ea

r
P
o
n
d

8
 
f
t
.

.
5
 
r
t
.

4
 
f
t
.

5
.
5
 
f
t
. i

4
 
f
t
.

2
 
e
g
g
s

2
 
e
g
g
s

4
 
y
o
u
n
g

3
 
e
g
g
s

v
o
t
i
n
g

0
7
-
0
9
-
7
2

0
7
-
1
0
-
7
2

0
7
-
1
3
-
7
2

0
7
-
1
5
-
7
2

0
7
-
1
5
-
7
2

2
8

2
0

-

D
a
v
i
d
 
A
b
b
o
t
t

J
o
a
n
 
C
h
i
l
t
e
r
n

J
o
h
n
 
G
u
r
n

J
o
h
n
 
C
u
r
n

J
o
h
n
 
G
u
m

1
7

2
2

27

.

2
3

2
4

E
a
s
t
e
r
n

B
l
u
e
b
i
r
d
.

. I
I
 
u
 
f
 
o
 
u
 
s
 
-
 
s
 
i
 
d
e
 
d

T
o
h
e
e

.

I
n
d
i
g
o

B
u
n
t
i
n
g

I
n
d
i
g
o

B
u
n
t
i
n
g

-
 
Y
e
l
l
o
w
-

}
b
i
l
l
e
d

C
u
c
k
o
o

.

N
e
s
t

B
o
x

'

R
e
d
b
u
d

T
r
e
e

C
o
m
m
o
n

T
h
i
s
t
l
e

W
h
i
t
e

A
h

B
l
a
c
k

L
o
c
u
s
t

.

1.
_r

...
.

N
e
a
r

C
h
i
c
k
e
n
 
C
o
o
p

6
 
f
t
.

.4
41

,4
 -

1
0
0
 
v
d
.
s
 
p
m
t

.
.4
8

G
r
e
e
n
 
-
V
s

5
 
f
t
.

-
r

.

F
a
r
 
F
i
e
l
d

A
.

1
.
5
 
f
t
.

R
o
a
d
 
t
o

.

F
i
r
e
 
T
o
w
e
r

4
 
f
t
.

R
o
a
d
 
t
o

B
a
l
d

1
:
5
 
f
t
.

2
 
y
o
u
n
g

.
.

.

y
o
u
n
g

4
 
y
o
u
n
g

.

3
 
e
g
g
s

3
 
e
g
g
s

0
7
-
2
2
-
7
2

0
7
-
2
4
-
7
2

0
7
-
2
3
-
7
2

0
7
-
2
8
-
7
2

0
8
-
0
1
-
7
2

2
8

- -

/
P
e
t
e
r
 
P
y
l
e
.

N
a
t
e
 
E
r
w
i
n

P
e
t
e
r
 
P
y
l
e

S
t
e
v
e
 
H
o
l
t

P
e
t
e
r
 
P
y
l
e

2
1

1
6

3
7

2
8

.

2
8

F
i
g
u
r
e
 
5

r
t

1

r
t



Chapter 1 Bird Studies Draft,

At the beginning or each handing day, a daily banding re,rd

sheet is started. The-sheet is divided into three seFtiOns.

The first includes date, minimum temperature, maximum temperature,

.a space for writingther conditions and time of sunrise and

sunset. The next section has spaces for figuring the net hours,

found.by multiplying the number of nets in operation by the num-

ber of hours that they were open. There is space for recording

the locatiOn of the nets and the times of opening and closing.

The third section of the record sheet is(ior recording total nets

used, total net hours, total individuals handed, total species

banded, recoveries and total birds netted on that day. (See

Figure 6.)

Mien an unbanded bird has been caught, data on that bird are

recorded in a notebook divided by band size. The bander will

turn to the band size necessary for the bird and record on the

banding sheet the band number, species, AOU (philogenetic) number,

age, sex, wing"length, weight, location of capture, time of

capture, date, current temperature, number of location by the

camp grid, and 'coOftents (such as molting or breed spot). (See

Figure 7.)

If the bird netted has been banded before the bander will refer

to a different notebook on recoveries of the current year. At

this point the bird will belaced under one of three designa-

tions - repeat, return, or foreign retrap. A repeat designation

REV:A:1 -32-
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Chapter1 Bird Studies . Draft

BURGUNDY WILDLIFE CAMP DAILY BANDING RECORD

Dr.e I Temperature Min. Max:
s

Weather (Sky, Temp.,:Wind, Precip., Etc.):
1

Sunrise

Set At

Closed at

NETS

Sunset

Net hrs.

, Set at

Closed at Net Hrs.

Set at

Closed at Net 'Hrs.

Total nets ilsed

Tote net hour;

tal individuals banded'

Total species banded

NETS IN OPERATION

Location Number

Recoveries: Repeats Returns . Foreign Total

Total birds netted

Comments

Figure 6
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Chapter-1 Bird/Studies Draft
/
/ 4

means that the bird was banded during that banding season and

has nOt migrated since then. This bird is often in its first year.

A return bird is one that was banded in a previous season and

hes migrated and then returned to the

be older than one year. The'majority of the birds recovered wilt

area. This bird will always

be either repeats or returns. A rare occurrence will be'tbe cap-

P

turing of a bird banded at some other banding station. This is,

a foreign r,rap. Very rarely will birds travel out of their

migration paths and stop near a banding station. At Burgundy

"Wildlife Camp during a banding Season ih which about 200 birds

are captured there might be ohe foreign retrap.
V

p

Also recorded'on.the recovery sheet are the species, band

number, and original date banded.

spaces on the sheet to record the

sex, status, wing measurement,;We

There are also about fiftwn

date, time, location, age,

ight, temperature'and weather

conditions each time the bird isVrecovered. (See Figure 8.)

IV. Interpretations

After several years various comparisons can be made as a result of

the records kept on the banding. An example of one of the many

possible studies is a banded population comparison of various

species over a period of several seasons of years. The banded

population of a species is reached by adding the total number of

birds of that species banded that year to the total returns of

REV:A:1
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REPEAT
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Bitd S tud j

SPECIES

RECOV'ERJES

RETURN , FOEFlu` i'flRAP

ORIGINAL DATE BANDED
, .

N

DATE TIME LOC AGE SEX STAT WING

L

WEIGHT TEMP !.WENFIIEP....
i

COMMENTS

,

r
.

!

i
!

1

1

. .
i

1

. ,

.

,

.......-._

. ,

4.:
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that species for the year. In this study, ten banded populations
1

were compared over a period of five years. (See Figures 9 - 13.)

According to John Trott, the director of Burgundy Wildlife Camp and

operator of the banding station, the net hours and dates over the
0 *

five years were very consistent; therefore, the banded populations (

walla be a reliable indicator of the total populations of the species

studied. There is distinct evidence from these graphs that the

American goldfinch; indigo bunting, yellow-breasted chat, field

sparrow and chipping sparrow exhibit similar population curves--

predominantly decreasing. The wood thrush, rufous-sided tohee,

and worm-eating warbler have predominantly increasing populations.
y

According totMr. Trott, these relationships can be asf.lounted for by

the changing habitat of the camp. Over the five year period normal

plant succession has been taking place in the meadow of the camp

and the grassland habitat of the gOldfinch, sparrows, chat, and

indigo butting is slowly being replaced by a succession forest.:

As a result of the increased foliage in these fields the forest

dwellers, theowood thrush, tohee and warbler, have an increasing

1 population in the area. The populations of these birds are directly

dependent on the state of the environment.

In an effort to-retain the habitat of the field dwellers, the field

is now mowed in the fall on alternate years.

*The tufted titmouse population, despite a sharp increase in 1969, was
essentially the same in 1968 and 1972.

REV:A:1 -37-
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Chapter 1 Bird Studies Draft

Another factor that affects bird population relationships is inter-
.

species competition. This usually is found when several closely

related\birds, suet-Las the mockingbird, catbird and thrown thrasher

come together in a similar habitat. Thege birds will be in direct

competition and the ccsult would be the domination of one species'

population over the other' two. The three wrens of the area, the

house wren, Bewick's wren and Carolina wren, will also compete.

Natural Phenomena can'also greatly affect the populations of birds.

These events can range from destructive, i.e., drought, forest fire,

famine, to beneficial, i.e., extremely good weather, abundant food.

In 1970 the emergence of the seventeen-year chicada took place and

had two effects on the bird populations. Upon the emergence an

enormous food supply was created. This attracted insect feeders

into the area in large groups.

The second effect of the locust was on the breeding of the birds.

According to Mr. Trott, the din created by the locusts might have

been confused with the territorial songs.of some breeding birds.

This would cause a decrease in mating of that year, but the full

impact, less offs4ring, would not show until 1971.

V. Conclusions

The art of being a trained observer possibly becomes developed in

bird watchers, to a greater extend than in observers in other

fields. The observation studies use practically no materials

REV:A:1 -43-
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beyond the observer himself, and yet a multitude of indepth, reliable

data a.t'e obtained. Data from observation are placedon file in the

camp for future ush including comparison from year to year. The

habits 'of the birds, when observed and recorded,can be used to spot

environmental changes that might result from man's influence.

The important aspect about bird observation studies is that with

some training everyone can participate. :The study does not-have

to be made for a nationwide. survey such as the Nest Record Card

Program. A local project will increase total environmental aware

ness as more people study life outside the classroom.

In order to follow the results of the banding operations; we wrote

to the U. S. Fish and Wildlife aervice. From the Service we re

ceived information on the tabulation of nationwide handing operations

and information an banding permits (Figure 14). More information

can be obtained by writing U. S. Fish and Wildlife Service, Bureau
-

of Sport Fisheries'and Wildlife, Laurel, Maryland 20810.

There is much that can be done with bird data of the kinds one can

Alt

collect. All banding data are.- reported and .used by the U. S. Fish

and Wildlife Seryice'to -formulate and verify national trends. The

nest finding data are sent to a national study being conducted at the.

Ornithology Department of Cornell Univergity on bird nesting. These

,sorts of national studies are invaluable in bird research and on.a

mucki larger scale with farther reaching ramifications than could be

'REV:A:1 44
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UNITED STATES DEPARTMENT OF THE INTERIOR

Fish and Vildlife Service
Bureau of Sport4Fisherieg and Wildlife

Migratory Bird Populations Station'
Laurel, Maryland 20810

Mr. Pete Goldie
Project KARE
County Office Building
Route 73 and Butler Pike
Bluebell, Pennsylvania 19422

° Dear Mr. Goldie:
. .

I, am writing in reply to,your recentdorrespcndence requesting informa-
tion concerning the issuance of .federal bird banding permits.

at,

IgRes

August 15, 1972

. In reply refer
to BLL-15

Most wild migratory birds throughout North America are protected by
federal regulations. In order to capture these birds for the purpose
of marking or banding, it is necessary to first obtain a Flderal Bird
Marking and Salvage,Permit. Such permits are issued through this office.

The only purpose for banding such birds is the generation of complete,
accurate, scientifically usable data. All such data accrued by profe's-
sional and amateur handers throughout North America are forwarded to
this office. This information is converted.to magnetic computer tape
and subsequently made available to scientists, wildlife technicians,
studeRts or banders who wish to make a detailed study of these birds.

For these reasons, persons who are issued permits are required to keep
accurate detailed records pertaining to all birds they band. This re-
quires not only many hours of paper work each year, but also a very
sound background in ornithology and the ability to correctly identify
the species, age, sex and various plumages of most of the birds they are
likely to encounter.

At the present time, we are receiving many more requests. from persons
desiring permits than we are able to honor. We are, for this reason,
only issuing permits to highly qualified individuals. We further' re-

quest that these persong have a specific need for the banding technique.

In addition, all applicants must be at least 18 years old and be able
to furnish the names of at least three licensed banders.or recognized
ornithologists who will vouch for the applicant's ability to correctly
identify the birds he will likely be handling and his ability to main-
tain thorough, accurate, legible records.

REV:M1
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YX.cept in very rare instances, banding permits are not issued to
"perscins holding propagating or taxidermy permits, and the banding
of waterfowl is restricted to state and federal conservation agency
employees or their issistants.

Special.restrictionS are placed on the . baniing of "endangered species"
or Bald and Golden Eagles. We also place special restrictions on the
use of mist nets, tranquilizing chemicals aid color-marking tedhniques.
If your research will require..the use of any markers other than the
standard, numbered leg hands, be sure to indicate this if yoU reply to
this letter.

o
If you feel'you can meet the qualifications outlined abo/e, please
no.tify .me and. I will forward the forms necessary to apply for a Federal
Bird Marking and Salvage Permit.

In addition to your federal permit, most states require that you also
obtain'a state banding permit.

Sincerely yours,

George' M. Jpnkel, Chief

Bird Banding Laboratory:

Figure 14 (Continued)
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achieved by the individual or Organization. The Burgund Wildlife.

Camp, therefore, sends its yearly results of handing op rations and

.'nest finding contests to thee respective studies. It is exactly.'

this kind of contribution. that supports these larger Studies most

effectively.

Other uses for those statistics.are the multi-variate camper projects

that are required of each camper. Many campers choose to work with

birds and many use the extensive'backlog of banding, sighting and

nesting information. All sorts possible correlations spring from

such a wealth of data and each one suggests a further study. These

projects are as different as the campers. Yet, invariably they

interlock with the many other subjects investigited at the camp.

A fe of these are listed below. They can be grouped into two general

classifications: those that are related to studies already completed

(i.e., cont/ed on same lines, expanding'individual'areas), and

those that are investigating inconsistent trends (i.e., accounting

for population fluctuation by researching weather records). Another

category might be those whicEinitiate a new tyv of study (i.e.,

measuring lightintensity when a spieces of bird is caught) that
O

could be carried out in the future. These three categories are

each expansive and are by no means complete.

In continuing further studies on these lines, campers have added

criteria to banding records; attempted to capture and band an unusual
t

REV:A:1
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4

bird unfit for mist nets used there; sitting in a blind observing

bird behavior. Director John Trott has even been able to take

serious campers outside of this nation to study bird habits and

species. Mr. Trott has written an article on such a trip which

appeared in National Geographic's School Bulletin,(April 17, 1972,

Vol. 50, #27). During this trip to Tobago in South America, Mr.

Trott taught his students in the winter home of North American birds.

From the basic studies made at Burgundy Wildlife Camp many .new direc-,

tions can come forth.- One investigation can be relating the bird

songs of the area to seasons, weather conditions and locations around

the camp. Investigations can be made into the significance and

value of songs (calls) to bird life. Investigations of the weight
IND

differences between birds caught in the morning to those caught at

night could be'initiated.

The study of birds is by far the most important study made at Sut-

gundy Wildlife Camp. Through such peaceful activities the campers

gain insights toward our environment'that'far too few people ever
. )

realize. Perhaps the insights are recpivgd from'love of the land

or maybe they come from being in an environment where'one is not

1\
taught, he learns.

VI. Bibliography

The following books and pamphlets were found upeful in developing

this study. Investigators:should have on hand, some of the more
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comprehensive sources for use in dealing' with an in-depth bird study.

This list is in no way complete and users are encouraged .to make.
A

additions.

,

MO.U. Checklist of North American Birds, 3rd Edition, A.O.U. Press

of Edward W. Wheeler, Cambridge, Mass., 1895. r 0.U. Listings

of over 770 classifications,of birds according to philogenetio

order. The checklist is used by handers to determine the

evolut4onary scale of birds -for classification. Use from Grade

9 upward. .

American Birds, 71st Christmas Bird Count (incorporating Audubon
0.

Field Notes), Vol. 25, No. 2, National Audubon Socidtv and U. S.

Fish and Wildlife Service, April, 1971.

903 bird Counts made over Christmas 1970.

speCies, and individuals, compilers; etc.

oriented studies.

This hook incorporates

Includes location,

Good for population-

Audubon Aids, Audubon Nature Bulletin,' Educational Services,

kEV:A:1

National Audubon Society, 1130Fifth Avenue, New York,, New

York 10028. A Series..of bulletins: NB2 14 Teaching Aids, NB 3

14 Bulletins on Arrivals, NB6 Z on Conservation, NB7 9 on Ecology.

Excellent miscellaneous articles on the series of subjects by a

spectrum of writers. Catalog 'available'by writing to National

Audubon Society.
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Bird Banding, The Hows and Whys, U. S. Department of the Interior

U. S. Fish and Wildlife Service, Washington,'D. C. 20240,

'January 1960. This is very good introductory material for bird

bariding. It is easily understood from grade 6 upward. The

'Pamphlet outlines the purposes and methods behind bird banding.

Collins,. Henry H., Jr. The Bird Watchers Quit Book; Harpe/A5nd

Bros., New York, N. Y. A humorous wayoto learn bird Identifi-

cation. Challenging.

Robbins, Chandler S., Birds of Nor 'America, A guide to Field
...

. .

Identification, Golden Press, (w York, N. Y.,-1966... The best
4.

field guide to bird identification.

Altman, Philip L., and Dittmer, Dorothy S., Environmental Biology,

Federation of American Societies for Experimental Biology, Beth-

esda, Maryland, 1966. A highly technical data collection on 10

acres of environmental biological concern. This is a book "in

which the effects Of the environment (are) quantified for reference--

purposes." An excellent and extensive text of tables and charts.

Not recommended for below LOth grade.

Peterson, Roger T.; A Field Guide to the Birds, Houghton Mifflin Co.,

,oston, Mass., 1947. A good field guide to the birds.

nt, Arthur C., Life Histories of North American Birds. (In approxi-

mately 20 volumes), Dover Publications, New York, New York, 1960's.
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These volumes cover every North American species in great detail,

giving Ileasurements, ranges, and other descriptions. Highly

recommended research books.

Gray, Ralph, National Geographic School Bulletin, Vol. 50, Numher 27,

National Geographic Society, Dept. 162, 17th and M Streets, N.W.,

Washington, D. C. 20036, April 17, 1972. Excellent photographs

and text of John Trott's trip to Tobago with some Burgundians.

Reed, Chester A., North American Birds. Eggs (Revised), Dover Publi-

cations, Inc., 180 Varick Street, New.York, New York 10014, 1965.

Good guide to egg identification through description of eggs of

each species. 560 life-sized,photographs of eggs plus drawings.

This can be used with 6th graders.

Trott, John and Wiggins, William, "Summer. Bird Population Studies in

Catapon River Valley, (TheRedstart), Vol. 35, No, 3, Brooks Bird

Club, 707 Warwood Avenue, Wheeling, West Virginia, July 1968.

This is John,Trottrs study of cold stream bird populations. This

study was made in an area near Burgundy Wildlife Camp and it shows

applications of bird banding and observation studies:

Montgomery, F. H., Trees of the Northern U.S. and Canada, Frederick

Warne and Co., Inc., New York, N.Y., 1970. An excellent tree key

for the specified area, good for most of the U.S. Includes key

to both Tree Genera and Tree Species. Can be used effectively.by

grades 4-12. Uteful if trying to relate bird sightings to kinds

of trees.
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I. Introduction

LOcal forecastsand weather conditons can be obtained from a nearby

U. S. Weather Station or heaTd nightly on radio and TV, but the in-

vestigation int6 the meanings of various readings, the actual record-

ing of weather'condit,ons; and the study of these multiple phenomena

are exciting operations.

From a private weather station it is possible to Observe the exact

conditions (temperature, rainfall, etc.) ih your area and how these

affect and govern other natural phenomena. The mysteries of the ever

changing environment become tangible, measurable entities. These

incredible processes which affect each of us so greatly each day can

be witnessed, charted, analyzed and discussed.

The individual weather station is also a continuous learning center

for all involved. Those who constantly record the weather can gain

a knowledge of meteorological phenomena and a backlog of weather ob-

servations. These data can then be used as standards for further

observations and a basis for speculation and explanation of related

phenomena: bird population and nesting behavior, other animal pop-

ulations, plant growth, soil quality, and other environmental factors

linked to weather.

Virtually all basic scientific concepts are needed to understand

and properly operate a weather predicting station, and this under-

standing stems from the interest evoked by such a study and the

REV:A:1 -52-



6

Chapter ,2 Weather Draft

related areas of-study. Students using the equipment will want to

know the why's and how's of barometric pressure, wind generation,

temperature, humidity and cloud structure and formation, and how

each instrument Works. They will also he actively interested in how

their station compares to the TV station and how the related phen-

omena are controlled or affected by weather. Thekinds of things .

that you can measure at ;§uCh a basic weather station, are: tempera-

tore, precipitation, wind direction and speed, barometricpressure,

humidity and sky cover. Thus these data will alloW you to learn about,

observe and predict the weather in your local position and 't,6 under-

stand the integral role weather plays in the whole of 'the surrounding
6

environment.

Such a weatherstation was established in June, 1970, and has been

in summer operation since then, at Burgundy Wildlife Camp At Capon

Bridge, We;t Virginia.. This summer camp has collected figures'for

niaximum,.minimum and various daytime temperatures, humidity, baro-:.

metric pressure, wind direction and velocity, precipitation and sky

cover. Participants learne4mAa venture a short range prediction with

consistent accuracy. Burgundy Wildlife Camp does not have TV, radio,

telephone or regular delivery of newspaperS, thus their weather station

functions not 'only as a learning experience for the campers, ,but also
4

as an actual service, actively supplying the residents with a quite

reliable daily forecast. The forecast, however, is not the major
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_ I -
focus or purpose of the weather center. It demonstrates the actively

V1/41

changing interacting sphere of weather and complements the.otheK-:,

programs offered at the camp.

A

Another weather station is located at George School, in Newtown,
,,

Bucks Count;,, Pennsylvania. It has been in continuous daily opera-.
1 ..;1

tion since January 1, 1907. Alan D. Sexton, the Senior author- -te41
10cr.

.

editor of this book, operated this station for 6 years. This station'

is one link in the flood warning system for.the Neshaminy Creek

Watershed.

George School benefits from this weather station in several ways.

The superintendent of buildings uses the temperature data to compute

3/

degree days. By knowing the number of degree days in any given-month,

he can check on the efficiency of the heating system and can possibly

identify problem areas in the underground steam lines. The students

in the science classeS use the data to construct climatograms, which

they compare with those of Qther regions throughout the world. They

also get to observe the results of long term data collection, a pro-
.

cess-vitally.important in environmental studiessand one which many

students only read about.;

One fUnction is the daily.recordin of high and low temperatures,.

precipitation, and unusual occurrences (e.g., hail, thunder, etc).

TheseAdata are sent monthly to the National Climatic Center, the

Pehngylvania State Climatologist and the Neshaminy Valley Watershed'

--REV:A:1-.
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As5-ociation, providing data which are used at national, state and

local levels. One of the most valuable contributions from the '

George School weather station is the 65 years of accurate records

on file. These records provide a comprehensive data hank which is

availabl:, to those who wish to use it.

II. Materials and Methods

operation of a basic weather station might utilize the following

instruments:

I. A maximum-minimum thermometer which not only indicates the

preSent temperature but shows daily fluctuations. (High's and low's.)

2. A barometer,' which shows the relative air pressure, indicating

pressure areas and"large scale weather fronts. (Make sure barometer

is adjusted to your relative altitude iri oilier to insure valid com-

parisons with official sources).

.4

3. A psychrometer (wet and dry bulb thermometers) or Hygrometer

whicii'shows the inamiditv, the relative water content of the air.

A wind vane which indicates the direction of wind.

5. A wind speed indicator (anemometer), which gives wind speed.

6: A rain gauge to measure precipitation in its various forms.

7. A cloud chart with pictures and symbols representing these

RFA7:A:1 -55- -5
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clouds so that the clouds sighted can be identified and recorded.

8. A blackboard so that the day to day data may be recorded publicly

and displayed. This information can then be transferred to a standard

weather observation sheet that may be filed to compile a permanent

record. (See Fig. 1)

The following pieces of equipment could be purchased but are of

relatively little use and dispr6portionate cost:

1.. Rain Pressure Gauge which records the intensity or actual speed

of the rainfall, an interesting but not absolutely necessary measure-

ment.

2. Weather balloons, theodolite, and cloud speed apparatus ( a

nephoscope). This involves not only difficult procedure but not

very generally important results.

3. A solar radiation gauge, excellent for identifying sun spots

but unnecessary'f6i basic meteorology.

. Two optional and expensive ($60.00 approximately)yet extremely

helpful and accurate pieces of equipment are a motor driven,

chart recording barometer (barograph) and a similar apparatus

for temperature (thermograph). These continuously record pressure

and temperature in the fordfrof line graphs.

Another option that is less expensive and yet generally very

REV:A:1 -56-



.40

',Chapter 2 Weather Draft

valuable is available in the form of daily weather mans, compiled

and published by the U. S. Government and obtainable approximately

2-3 days late, for a small ($6-7) fee for each year.

Cost is an important consideration in outfitting a weather station

because the usually desired accuracy rises only with the price.

However, when the prime motive is not accuracy but acquaintance

with meteorological concepts, general trends and general, aquisition

of actual weathttr 1<now-how; the following homemade materials are

always,cheaper and often effective:

1. Wind vane. Any simple wind direction indicator, properly °

oriented, will serve easily.

2. Wind Speed indicator. There are many ways to make this, inclu-

ding one involving a ping pong ball, attached to a protractor by a.

short piece of nylon fishing line (described in depth in the October

1971 issue of Scientific American.).

3. A rain gauge can he made from a calibrated 1" diameter glass

tube which collects the water falling into a 10" diameter funnel.

This will collect water ()vex a greater area, making the gauge much

easier to read for small amounts of precipitation. The number of

inches of rain measured iii the tube will represent ten times the

actual rainfall.' (E.G., a reading of 1" in. the gauge would indi-

cate 1110" of precipitation.)

REV:A:1
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4. A properly synchonized combination of wet and dry bulb therl

mometers can produce a psychrometer (humidity indicator). There

are also some very temporary and makeshift materials which are not

reccomended for accuracy or stamina, but highly useful for,acquiring

basic concepts.

5. A hygrometer, another humidity measuring device, can be devised

from a peice of hair (blond human hair is best), attached to a coin

with fingernail pqlish. Stretch the hair over 2 posts and attach

to the end of a pointed indicator allowed to swing a calibrated scale

(see figure).

Hair

Pivet -

Pointer

Coin

Fixed Point

Scale in 1/16"

6. A-simple barometer can be constructed out of a milkbottle with

a piece of rubber balloon stretched across the mouth and a paper

straw glued to it to indicate changes in air pressure.
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III. Data

The data collected for the weather station at Burgundy Wildlife CaMp

were measured daily and recorded on mimeographed record sheets.

These sheets were then placed in a permanent file to he used later

in analysis. The daily data sheet for 1970 and 1971 was divided into

three sections, (1) morning, (2) afternoon, and (3) evening. IThe

morning section includes appropriate titles and spaces for recording,

the time, minimum temperature (usually occurring the previous night),

current temperature, humidity, barometric pressu're, wind direction,

and speed, sky cover, precipitation and a space for prediction of

future conditions. The afternoon section contains all of the above

spaces. with the exception of minimum temperature. The evening section

is also identical to the morning section except that the minimum

temperature space is replaced by a maximum temperature space. In 1972,

the afternoon recording section was eliminated due to lack of time

to record. Variations can be easily made on any data cbllection sheet

to accommodate any weather station,

Each year ,the data were collected during the three sessions the camp

was open and not collected4uring the days between sessions. The

S

weather station at the camp collected data immediately after bretk-

fast at around 8:00 A.M., immediately .after lunch, at about 1:00

and right after dinner at 7-;.:)0 P.M. The data were collected by campers

at these times with the supervision of the counselor in charge of the

weather station. They were then displayed on a blackboard and finally*

REV:A:1
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entered in the file.

Until July of 1972, no analysis of the data collected had been

made. In this study, the first step in the analysis was arranging

the data collected in a chart form that could be compared from year

to year. The minimum and maximum temperature, precipitation and

barometric pressures of the three years were graphed, using the summet

term from about June 22 thrAgh July 31 as the horizontal base line

and the variable as the vertical. The, daily humidity was also graphed

using three readings per day. In all, thirteen graphs were initially

made. From this point, the data can be easily compared to any other

reoords, local averages, or.records established by the U. S. Weather

Bureau Reports.

4.
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Burgundy Wildlife Camp

1970 Master Data Sheet

---15r47:117e

(In: of Hg)
8:00 A.M.

Relative
Humidity

CC

a.

CC
N

Temperature 0F
Maximum Preci . (in.Minimum

June 22 67 78 30.01 74 64 59
N

23 60 85 30.11 73 44 72
24 60 89 30.01 74 48 67
25 67 89 29.82 .75 76 58 77
26 71 84 29.79 1.25 80 78 80
27, 69 72 29.63 .50 75 74 74
28 5.7 76 30.01 73 52 --
29 59 84 30.09 80 39 69
30 64 88 29.94' 62 58 59

"July 1 69 90 29.97 77 60
2 79 95 29.87 .35 85 67 80
3 68 89 --
8 68 89 29.84 .10 80 50 74
9 72 72 29.82 3.10 90 90 90
10 68 80 29.85 .35 80 70 78

66 79 29.86 .10 81 77 --
12 66 85 29.98 76 66
13 66 85 30.05 80 59 --
14 68 86 30.04 80 75 79
15 73 90 29.92 .20 90 63 7.5

16. 74 84 . 29.77 93 79 61
17 62, 86 w

29.96 75 48 --
18 62 87 , 29.94 80 50 74
19 68 88 29.95 80 65 --

68 82 30.01 6.70 73.5

Average Average Average

Figure 1

-61-
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Burgundy Wildlife Camp

1971 Master Data Sheet

Draft

Temperature °F
Pressure
(in. of Jig)

8:00 A. M. Precip. (in.)Minimum Maximum

June 22 68 82. 29.72 .

23 68 87 29.74 . 0

24 68 86 29.83 .

25 69 90 29.88 .

26 73 90 29.73

27 70 89 29.87
28 . 72 96 29.91 .10

29 72 95 30.04 .10

30 72 92 30.02 .10

July 1 75 90 ' 29.85
6 68 90 29.84 . ,

,

7 67 93 29.99
8 69 83 30.08
9 72 90 30.04

10

11

68

.,-63

78

83

29.99
'29.92

12 63 $8 30.05 .20 ' .

13 73 87 30.00
14 69 86 . 29.72
15 66 90 29.75
16 67 90 , 29.77
17 ,.. 67' 90 29.82

69 86.

Average Average

Figure 2

4

29.89 1.20

Average Amount
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Burgundy Wildlife Camp

1972 Master Data Sheet

Draft

Temperature °F
Pressure

(in. Df Hg.)
8:00 A. M. Precip. (in.)Minimum Maximum

June 21 -- --- 3.20*
22 60 64 29.33 3.50
23 52 65 29.21 2.40
24 53 73 29.51
25 59 73 29.64
26 59 73 29.69
27 59 80 29.79
28 64 482 29.80

29 70 78 --- .60

30 64 79 29.65 .10

July 1. 66 80 0 29.69
2 69 92 29.87
6 64 72 30.05
7 57 75 30.11
8 60 78 30.08
9 60 80 30.08

10 68 88 .30.08
11 '70 90 30.14
12 68 82 30.12 .10

13 72 86 29.95 .L0
14' 74 88 29.88 .10

15 71 88 29.89

16 72 88 29.94 .50

17 73 88' 20.02
18 72 , 88 30.08

66 81' 29.81 10.60

Average Averdge Average Amount

Figure 3

'* = Hurricane
Agnes
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Chapter 2 Weather flraft

The weather station at'George School is one of approximately 1)0

in Pennsylvania (see Figure 11). The monthly data (5ee I ieni 1.).)

are sent, to the.National Oceanic and Atmospheric Administration,

where,several kinds of analyses are made (see Figure 13). The

Neshaminy,Vallev Watershed Association also uses George School's

data in its reports (see Figures 14 and 15). Figure 16 shows one

of the data sorts which has been made at George School.

We wish to re-emphasize the importance of the formation of long-

term datd-banks. In far too many situations today, environmental

impact assessments cannot be made because the necessarldata are

not available.
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Chapter 2 Weather ,

IV. Interpretations

''Draft

As Soon as all information froM.the three vear weather station was

gePhed, overlays we're "made with clear vinyl plastic and feJ t-tip pens.

By placing single overlays on each different graph, variable trends

can easily be discussed. AlthOugh the Burgundy .Wildlife Camp col-
.

lected data.for only 35 days each year, and only for three years, the

relationghips between barometric :pressure, preciPitation, temperature,

'and huMidity . are. easily seen (see sample graphs that represent many
.

of. graphS. made) .

Other trends that are clearly displayed are:

- 1. A drastic drop in daily maximum temperature Ain& periods of

heavy rain (Figures 1, 4, 8):.

2: .The Tendency. of an increase in daily minimum temperatures during

periods o,f rain -(Figures 8).

_ .

3. A general .correlation between the maximum and minimum

temperature each day. (Figure 6).

4. -A midday low average humidity Figure-7).

One other' phenomenon discovered by anali7sis of the weather graphs is

the inverse relatioriship between barometric pressure and temperature.

''One can see' that all three years Of .study:shOw: that as the tempera-4-
.-.-

pint;.. ture reaches a:high peoint; the 'barOmeter'.Will regist6r ,a low point

and.-apo visa versa (Similar. to the .relationship 'of. brrometric pres-.
_ . . . . d,

''--.,-sure. .

ure and .humidliyY... The same holda. true for :the 'relationship:.
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between pressure and humidity.

Evidentv accdrate'and meanineul data can he obtained fron i (ow-

paritivel simple weather station. The usefullness of the station

is immeasuralAe for the acquisition of bag..ic meteorological skills

and prediction of local conditions.
ti

The'analysis of these data can always he extended to include com-

parisons with U. S. Weather Bureau records and averages and to fur-

ther studies of the particular averages of the area. Campers at

Burgundy arr also encouraged to build weather stations at their own

homes.

V. Conclusions;

The data collected seem to indicate that with an analysis of meteor-

. ologica. rends and conditions, the weather'can be predicted locally

with a fa rly high degree of accuracy. Once a basic knowledge of,

meteorol gy is acquired and conditions are regularly recorded over

a period f time, predictions become noticeably more accurate,

records iore complete and interest aroused.

We can now, from the data displayed (recorded at Burgundy Wildlife

Camp), speculate on future summer weather, compare and correlate
A

rain data with -other related studies and make day today predictions .

with a mesurable credibility. 's

'REV-A-1 -79-
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In-Order to expand the uses of these data, tliv are used in a large.

variety of, ways specific to the area where they were recorded. The,

Burgundy Wildlife Camp has been engaged in a number of other continu-

ous studies over the same period of time, thus ,creating potential

fields of comparison. These other studies are of birds, trees,. shrubs

and flowering plants, reptiles and insects. In each case, various

weather factors can he seen as possible causes of fluctuations of

population sizes and growth. This also can be accomplished ih a

variety.of ways, using charts, graphs and tables to see general
Cs

trends, and superimposing, overlapping, and comparing figures for

present and selected past years. Some of these motives are evident

in the Methods of display of this study (see graphs, etc.). If

comparable units (e.g., time)are used, this trend analysis is made

more easily with'graphs.

Records of weather such ;as those of Btrgundy Wildlife 4amp and George

School clearly reveal unusual occasions,(flood, draught, excessive
4

cloud cover, etc.).and can be correlated to erosion patterns,,streath
4.

bed alterations,. *ater table shifts,and',pond and sewage disposal .

levels.

Individual: plant and'tree growth con often be mqasured,yearly by exam-

ining branches or tree rings. These wiWreZlect recorded wet and
S.

dry seasons, temperatures; and resultant growth or even forest,fire

conditioas. Bird populations (measured by banding or sighting) can.'

RENTA:1
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be'affected by weather. Th4 will often be dependent on availability

of food, rfesting sights, predators, etc., all indirectly reflecting

weather trends as well. As conditiehs change, often species of hint;

sighted will shift accordingly. All of these changes can usually

be explained or substantiated by weather records if they are complete

'and. extensive enough.

-SuggeStionsvfo,r Furtlier.Study

The weather station can not only"provide verification and Specula-

tion dzita but also the impetus for the instigation of further and

related studies. The weather station May be expanded or re -out-

fitted to increase precision., This, of course, is dependent on the

direction and force of the interest aroused. CaMpers, StudentS,

club members, or families might be intrigued by the possible effects-

of weather on other ecological, systems already cited as possible

comparable arz!as of 'study.

Re -alts of individual Occurrences (stors, doughts, etc.) can be
_

"studied in terms of surrounding phys,ical,-geographical and dendro-

loacal conditions. Local occasions and characteristics can become

the subject of an individual study. Specific idiosyncrasieS may be

studied in depth, developing,a backlog of data to help observe,

explain and understand them, Repeatedly similar readings.or unusually

divergent results are prime subjects-.for more precise and extensive

investigations (e.g., an annual June flood'or.perhaps a repeated

REV:A:1 -81-
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August fire and so ro,-.th can. be :It least: plrtidilv

weather records and conditens). L)ca..!ny thc individual 1-,art

A ,

tation on a national or internilti wat:wr 7:ap can help t-Ittv

.r

date peculiar trends or conten!_. re:Idino.s.--Th kind of

gation also incorporates math' concepts involved witl) geography,

geology and history, thus. c ,;anding the range of related stude.-

After .a period of time, pror.edures or recordinws mn-Jo adjuF,ted

,

to new desires. The Burgudny Wildlife Camp staff eliminated their

midday readings because-the results were realtivelv insignificant.

The desire may to focus weather analysis in connection with any

specific study being'sir;ultaneously conducted, one might dap,ire

to record the effects of solar radiation on any of.the previously

% mentioned phenomena. or onother measurements 'taken with toe Weolther,

lastudy.

At Burgundy Wildlife Camp an element-recorded in the ijird bhnding

fecordip is the tr y.:_rature at the time of Capture..in,ordr to. help

study the habits ( the birds and increase birds netted.4 *

Branching points are numerous and self - instigating.' They eltblve

. out of the interest generated From the weather study,- revealing,

new factors and possibilities for data.collection and use.

VI. Bibliography

Climatological Data (Periodica-aN, U.S. Dept. of Commerce, Asheville,

. North Carolina 28801. A,weather data abstract publish'ead n'Ionthly.

\
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Weather -

,3

f.or each state, compiling reports cf statel,'ide weaker.stntion

reports'inclnding terri-eNiture, precipitation, and special ditta

displayed in various tables. Available on subscription.

important data use.

Edin0r, Waohing for the Wind, houbledav, Garden City., New York,

1 1967. An eniovnhle, very readable book about vather.

Fisher; Robert N.,' lInv to.Knov ,and Predict the Weather, New !\mi"rican,

Library, N..ew York, Yor. 1951. A c'norl 1/lit ver general.

prediction guide,

ForsdYke, A. C"'Weather nnd Weather Fbrecasting, Bantam Books,

New York, New York, 1970. This, Is an excellent, recent source

on the'i,,eathc!r.

Jameson, P. R., Weather and Weather Instruments, Taylor Insgirpments

Co., Rechest!er, New York, 19 21. Tells how weather instruments

work and gives rudiments of forecasting.
N

Kimble,,C., and aush, R. , The Weather, Penguin Books, New York, New

York, 1946. .This is a yeey good, technical bolbk on weather

study that is slightly out-dated.

Laird, Charles and Ruth, Weatfiercasting, Prentice-Hall,

Englewood Cliffs,,New AerseY, 1955, 1961. This is agood

guide to weather forecasting and tells how to. make many of the

.-riccessary instruments

-
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Lehr, Paul E., Burnett; R. W., Zim,,P., Weather, Simon -and Schuster,

New York New-York, 1957. This is a hook,from the. "(;olden

''series giving a good, introduction to the study of won'ther.
,

gives comprehensive general ipformation,-,

Ludlum, David,M ,Weatherwise (periodical), American Meteorologist

Society, Princeton, New Jersey, -05540. An excellrmt.public,Ation

with varied. reports. and Irticles about weather. A wonderful

self, instigating teaching mechanism.' Includes also Dlilv

'National Weather Maps, Itoadable hv nil 6712 grades'.

Petterssen, Sveire',.introductionsto Meteorology,,, McGraw-Hill Bonk

P
New York, New York, 1969. This is an excellent-and very

comprehensive text on weather, written and designed for college

use.

Sloane, Eric, How You'ain Fore'caSt'the Weather,.Fawcett Publications;

/

Greenwich, .Connecticut., 1957. This is a very redahle, inter7

esting, and comprehensive. guide to- firrecasting.-

Weather Science Study/Kit, V. S. Department of Commerce, Washington,

D. C. 20402,-;p8r one dollar you can get this excel lent kit

which give.a.readily teachable matericionall basic co1cepts
.

With procedural directions and sample weather maps.
91
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hnier 3 . Ferns

I. Inttcod uctionn

rerns arc easy

. Draft

to14tildv. They nr.P.conspi cuons and easy tp locate,

they de not move away when approached bv even the noisiest person.
u

7

Inaddition,' they have several ntherattributes which make them

desirable for study..,. Thev;ore among the most (highly evolved pthnts-

, which do not'reproduce with seeds and vet: they are vascular, thus

tfiey.have rather specific niches in an environment and therefore can

be used. to indicate envirbnmental change. They area large group of

plants with a wide varlet); of Species to stu4v. They are easy tj.)

collect and' make into herhAriuMispecimens. They are fa'i'rly easy to
. r

draw, and Eklally they are relatively Lasv.to propogate fraill-sporbs

, ,
-,

>441 the laboratp. ry/91aS5eroom'withiSimple materials, where the alterna-,-__
------- .

. .

tion of sporophyte an ,game t.-Opfivte generations can readily he seen.

and appreciated.

,9nly rarely docN one' find that.all'Aects of a study-will be equally

.fascinating.to all of the participants makingthe study Ferns

provide a' particularly felicitous choice of organisms .to study in

any given environment. They can be appreciated by the artistically

inclined- student, hy the student primarily intetestd in.collecting

something tangible, by the manipulating personvhQ desires to make

things groigI'and by the truly scientifically,inclined person. We
i4

will consider each of.these possibilities,, ffirhers-may well-ocCurto

the reader during the s'tudv of ferns.'

RE :A:1 /
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.r. . .

By studying a.family of organisms in an environment, we can gain
. .

some measure, scone index,' of tt;e 'quality of the environment. If

we can relate or comnare thd-fhTily of ferns, for instancein a

natural or unaltered area with a comparable area that has had

recent alterations, we should he able.to provide some concrete.

measure of,the degnee of alteration. Forinstance if along a,

given stream we find profuse quantities of Hartford fern and along.
; .

a stretch of stream just downstream from a drain pipe there are few

if any Hartford ferns, we can deduce that the environmene has been

Iatered, and it is now unfitlor the' growth of hat,fern. We can
°

hypothesize that something entering the stream . from the pipe has

sufficiently altered the quality af the water to meke the adjacent
,

soil inhospitable to the fern. Can we compare the number of plants.

'11!ri a sample area in two places to give an index? Can we test the

water for contaminants?' Can we be,certain that these are the only

Measurable indices? Should i4e test the §ciol'elso2 Should we also

$

,look at the totelplant association pattern?

No scientific study made has ever been truly.exhaustive of uncon-
,

.

trolled variables. But, we can do ,a study df an environment using

whatever tools and whatever indices are'avatlable to lead us toward

an understanding of what makes an, environment as it is. Since the

studyof environments is relati4ely new encl.:many times the need for
. ,

information acute, we must move'alpong with reasonable haste and.chre

in our attempt to understand and'to-reise our level of consciousness.
,

REV:A:1 -86-
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If our concluSion's are tentative, at lesfour famil4arity with a

special ecology will }It increased and perhaps as the time and tools
7 "

become more available we can 'hope"--ti re -stuck in area with more

.

, ,Ferns have not previously beea 'used as indicators of environmental

quality. 'Some r;irlY data on elevations at which various species

of'Eerns grPT.7 r.olieted -eighty years age. (see Small in the

. . t

Bibltogranhy), but nothing appears to have been done since. There.

is much to he done in the way of data gatherinc about the unaltered

stations where fern:species,have been located before we can make

definitive statements about the alterdtion of other stations:

The possible contribution e scientific. knowledge is most exciting.

Even if we discovered that ferhs make a odor index "for environmental

.

quality,,those whoparticipate in the study of them will hr.ve-learned .

.- .

.
.

'-,a,greatdeal about other aspects of the ,various and diversified habi--
.

. s .
. .

tats id awhich ferns re nresent or in whicll.the-7 have been in the
-. :--

past. The ferns therAelves are not without interest. They are one

of the most conspicuous' groups of plants in the landscape, and are

of interest becaus.elthey do. not depend upon flowers for their,

conspicuousness.

If we should find that fern ighly resistant to the effects

of environmental alteration, we might then deSireto know how this
.

could he. We alTeadv know, for instance, that various flowering

RFX:A:1
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plants are very succe tible to spedific air pollutants. One would

f
then ponder what makps some plants more or le'ss'prone to damage by

air pollution. here are obvious connections between this study

and the ante ests of chemists, engineers,vPublic health officials

'and city lanners. If man is. to continue to inhabit this planet,

he mu know what todo in order to/Maintain a quality of environ-

me in which plants can'live: for it is with plants that'all food,

chains originate.

There will be a number of more immediate gains to the participants

in this study,, however. The students will see for themselves the

inter-relatedness of life - something that is talked about a±great

deal bUt rarely grasped: a sense of taxonomy which can be thought.

of as the inter-relatedness of species.species to genera, and genera

to families. In the process the whole matter of what determines a

species and how species arise will naturally come up. It. may occur

through the finding of s natural hybri&-(a. thrill in. itself) or

through the obviousabsence of hybrids among ,closely occuringSpecies.

In, the same moment of insight, ,the obviouS relationship between.

taxonomy and genetic inheritAte'mkght well bake itself know. In

.1

the process of growing, into gametoOhytes, and gametophytes

into the mature plants we all reCognize (the sporophytes) investi

_gators will discover that there,is a very subtle balance required'

for the success f the whole process. Finally, to conduct any part

of'the.study of ferns without concluding that the rich variety of

REV:A:1 -88 -.
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.of species and .the ricAbess of all living things cannot he diminished'

without&major loss to the very quality of our lives would he

'nearly impossible. The richness of life engendered by the-wide

variety of living things may not have been invented for man's

pleasure, hut who can dert that it does benefit. man greatly?

II. Materials an MeZhods

.1. Tools a d Supplies.

REV:A:1

a. Be k , as repositories 'of theknowlecrge-of others, are .

ndispensible. The following, in particular, have served

the author well.. They ore:

Cobb, Boughton. A Field Guide to the'Ferns. Peterson

. 1963. Houghton Mifflin Company, Boston.
:

Grilloa, Steve J. Ferns and Fern. Allies of California.

1971: Universitof. California. Press, Berkeley.

Harlow., William M., Trees of the Eastern and Central.

'UnitedStatet. 1957. Dover Publications, Inc., New

York.

Shaver, Jesse E. Ferns of the Eastern Central States,

r
1954. Dover Publications,. Inc.. New York.

Shuttleworth, Floyd S..,and Herbert S. Zim, non-.

Flowerineg Plants. Golden Nature Guide. 1567.

Golden Prest, New YOrk: .

In addition; a leaflet, Carolina 74s, Vol. )C(XV, No. 4,

I
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published by the Carolina Biological Supply Company of

Burlington, North Carolina 27215, has been very useful as

acompact, thorough introduction th the subject of the

fern life cycle.

b. MiniMaLfequipmept for any field work should iuclude a hand

lens, a compass, a pocket knife, insect repellent, a

snake-bite kit, a feW band-aids, contour Maps showing ele-

vation (U. S. Coast and Geodetic Survey maps-are the best),

and last, ,hut most important, sturdy hiking shoes, long pant's'

and lhng-sleeved shirt.

If you ate simply going "collecting "-for herbariUm specimens,

you-won't need. more than` a simple plant pregs in addition to

:the items listed, A plant press is difficult to'carry, but

you can't iet the more delicatespecimens home beforevhey
,

wither, even on a very :Short hike. If they curl up,j:hey

are nearly impossible .to .work with, so take a. simple. press

with you. One'can be lade fiom two-pieces of laneling samples

41k 4 .

slightly bigger than one-half.a newspaper page (slit hori-'

zontally),an Army surplus strap of1/2" width, and 1-1/2"

bf newspaper slit open to give half pages.' It could be fancier .

with holes inboth covers, and it-might have a quick release

strap *After returning to the laboratory transfer the speci-
.

Mens,and.their surrounding paper to a professional plant
11

press with the proper blotters and corrugated cardboard aerator*,

REV:A:1 -90-
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ItLs"dauble work, but it keeps one from lugging all `thee

extra paper and cardboard over hill and dale. Also when

handling the specimen for the second time, one might he remin-

ded to take notes.

When you'ge't to mounting the dried specimens, you will need

a few other items. These include liabrarians white fabric

book mending tape, a single-edlie razor bade, a glass micro-

scope slide, a pair of slant-ended tweezers,rag (or rag

content) herbarium sheets; herbarium labels: EventUally you

will want species and genus covers as Y'Rtir.collection grows.

The'collectiOn should he kept in 'a: closed box or space where

you can keep.pests to a minimum with moth balls.

. If you colle,ct ferns another way, such as, in drawings,. you.

will want other equipment. A Rapidogiaphor Pelikan perccan

.".be used to make excellent drawings on'good quality sketch

pad paper. (See the accompanying drawings --pages 108,-:121--

REV:A:1

by Stella. Paul. They.were done thig'W4:) :If'You want to do

spatter prints, .or blue prints, then you ehoUld.bring the. .

fern fronds .back .to the lab in a plant press. Shaver's hook.

has clear instructions for doing this.

The .growing of ferns from sporesis.usually easy.and very

instructive. Of course you need tHe.sVores and they should

be mature:. This you can tell by the fact that 'they are being

,

released from the 'stri or that tHe sori are brown and
.
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drying and .appear to be about reads,. to-split open. 'Small,-
. ,

plastic sandwich bags' make'good containers for fern fronds

collected for spores. :You will also find compressed peat

.

pellets useful; they are called Jiffy-7's ,anHare Carried
L.1

'by most garden, centers now. They expand when soaked for' a

-few minutes-1.n water, and being peatmoss, they have anacid
,

(-- .
.

pH which retards the geowth of molds. Glass beakers big,
.,.

;

REV :A:1

<
.

enough to give a 1/2" spac'e around ;he Jiffy-7"s, clear film
. .

. . . ..
, . .

.
, :

.

(such as Safari) and rubber bands cOMplete'the equipment needed
. . . -

to raise fern gametophytes and Juvenile sporophytes. When,

the spordphytes becomd.'too big.fOr their beaket nursery, they

shauld be transplanted tt:sthall flower pots, Ilyper7huthus, or

other bagged soil and hurqus material, can be modified. if- needed

with,additbnal amounts of peatmos's (for a lower pH), or

4 . . .
,

. .

'prushAd dolomitic liNestone or crushed oyster shells (for a
. -

..higher pH). In order to keep a fairly high humidity level

.
around., the young 4soroph7tes,.you can use an aquarium covered

with glass or,clear food-14tapping film for a 'top.

For the more scientific study you will need a variety o

fairly simple items. A' foot candlevliglit meteT,, soil test

kit (for pH'and ion/salt testing) a steel:tape measure

(although-alleavy 5 meter jobg;,tord tied at I-meter intervals

could be used), 20 shortwoodenetakes, a ball of twine, a'

_Centivade thermometer; a. soil 'thermometer, maps (mentioned

.
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. 1
in b. above) a folding carpenter's ruler marked in centi-

meters and millimeters, a bound; compositon book and

to write with. Plastic sandwich bags with twist closures i:11

make handy soil Sample containers: A,rucksack wtil hold m1,1.

items nicely. If the tables for .recording data haven

previously inked into the data book, the work will go fas-

,ter, and you won't be forgetting to recrrd somethinvesnett,

tial..

.Kethods
A t0

a. A number of preliMinary walks,hikes., or ramblei.may he

4.teken'before a likely spbt to stndy.istfound. Once.these

.

have occurred, or if you already 'pow of a good study .s4;t2,

;

make certain that you obtain the explicit permiSsioh pf thje

owner of the land to*.study the ferns growing `there. You

shbuld point out :that you might desire to cpllicta feW fern

leaven to. take ,back to the l'abto studv'further, Whileyou
..A

ohtain:permissio, you cart usually get'a bit Of information

about any alterations fg the.envirormient'that theOwner
, .

knows have taken place. friendly questions about'When the
-,

woods were last logged;. or when the.limestOne was

quarried, or when the highway department altered thecourse

N
of the stream for the new highway, will yield useful tidbits

of knowledge to your understanding of the plantlife'found
/

.0

there. v/
.
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When you have permission to study and collect small numbers

of fern fronds and have left your car or bus where it won't

block anyone's way, and the gear isall accpunted for, you

are ready to go.

"However, before instigators can appreciate the quality of

/

, a given environme , they must first become "tuned-in" to

the location. They mulct experience the particular environ-

.

.ment through al) of their available senses. This can only

be done in that environment.and while perfectly still and

silent. That, unfortunately, is not easy for many people

today, but it must be done.

A well-trained bird dog can teach us.something. Whenhe

first enters a field, he stops. He looks around him care-

fully, he listens, he smells,he feels the ground through his

foot pads. We can do the same. He also looks to.the inter-

face between field and thicket as a probable place for birds.

Let's try it. Sit down.

1. How much light is,there? Is it shady, filtered light

or bright unshaded light?

liow much water. is in the soil beneath us? What kind

of soil is it anyulay? _Loamy? Sandy? Boggy?

'3. What can we hear? Running water? Waves on a shore?

Oozing watercoming from a rock outcropping? Birds?

Traffic?

-94-
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4. in it foggy, or rainy,.or is there water spray from

REV:A:1

a falls?

5. If there is a slope, or a cliff; does it face north?

b

6.' What's the air temperature? Does it'freeze here in the

winter or'get very hot in the summer? What season 4s

' it now?

7. Can you detect'any influence of man in the environment:'

Are there stumps of trees that have been logged? Is

there trash on the ground? What kind? Are there hhild-

ings or ruins of former buildings?'

8. Do you smell anything?
at

After making a mental and a written inventory of all that

your senses tell you, vqiu can begin to look at the organisms

that live in the environment you have chosep to study.

the interfaces between field and woods, field and water,

Find

woods and water, 'tc. What do you see? If there is vari_
.

ation; is it orddrIfy, that is, can it he explained? Develop

some possible explanation for the variation you see. Can

you relate what your senses have told yeu.to the variation in

the location of plants and particularly the ferns? Write

in your bound.data,book, noting the date, time of day,

etc.

b. Having located ferns, and.having noted (in writing) the

specifics,of their locations as we]'1 as the.general.data

2
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I

of the ,location as we as you (ran, You can no turn to

the specific task which \7ou'set out to accomplish,.

1. If you are collecting fern fronds for your her,harilm,

there are a number of 'things tp consider.

it's a single plant, look around for others in OH

'mediate vicinity. You should never -disturb a plant that

is unique in am' way. If vou should contribute to its

destruction, you might have removed forever something that

represents a frontier plant that'has started ,to Adapt to

conditions other than the'usual or normal conditions for

1 .

that same species. If it happens to be the only "fern plant

of that species in that area of 25 square meters, then

simply leave it alone, but note it in yotir notes. If

there are others of the same species nearby, then collect

fronds from them, taking two fronds for each herbarium

sheet, one to be mounted showing the.front,-the other,

the hack (which is where the sori usually are). Pinch

them off. sharply between thumbnail and pad of forefinger:

.,_jpliev don't pinch off easily, use your pocketknife to

cu thtm off. In no case should you disturb the roots.

4

Look for "typical" fronds to colleCt: ,Ones without in-

sect damage or other iniury,,and ones that are neither

unusually large or small: Open you fiel&press, leaving

three or filur pieces c.)f newspaper above and below the

RFV:A:1 -oh-
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rs,
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specimen. .Straighten -out as naturally as possible all

" the leaflets and the stem before closing the.-press;

once'dried you cannot make changes Ln the appeaiance o

the specimen. If the bare'stem of the frond is much

longer than the newspaper, bend it back sharply at an

angle of about 45 degrees. (See the drawing of the

mounted Christmas. Fern'which -has fertile leaflets ,

page 109). Each fern will present a challenge;, the

safest thing to do is to visualize what the specimen

will-look like when it is mounted. The only point in

collecting and mounting ferns is to demonstrate what a

F
typical fern of that species looks ltke. If you destroy

the normal relationships of leaflets to stem, or fail

to show spore sort, or lop off most

\

the stem, you

have destroyed any way of knowing what a ferh of that

species really looks like., Fortunately ferns do not

lose their dolor-as much as other plants, so that

pressed ferns are most life-like'in appearance, 'Finally,

do not aVercollect. For any given herbarium one doesn't

'need morie than A specimen sheet. After you Jave be-

come quite' sophisticated in

certain you have found a mos

you might collect for two or

.4
share with other botanists.%

-97-
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'three sheets in order to
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lead to the destruction of a group of .important variants

in 'a species; y ou are indulging in.a counter-productive

venture.

o All details of the habitat of any collected fern.should

REV:A.:1

4

be recorded in your data book: when, where, elevation,

spil, water, other ferns, tree canopy, etc. As mentioned

before, upon returning to the lab or your home, put the

specimens, undisturbed, into a regulation plant press,

between blotter s and aerators. Aftea reasonable dum-

ber of days (dependent upon the humidity at the time),

you can check to see if the specimens are dry. If so;

then you can prepare to mountthem on herbarium sheets.

This is exacting work and should not be undertaken

lightly.

Using the glass .Microscope slid as a guide, cut narrow

strips pf the fabric book-mending tape approximately 2

or 3 mm in width, using the single edge razor blade.

. -

Even every new paper cutters will not givee, strips of

uniform width in the narrow widthyou will need. After
.

you have cut a number of strips; position the sp4cimen

on .the herbarium sheet in such a fashion that yqt,:ican
'4

show one front.(leaf) ftce up and the other faTeedown,

side by side. Try to sake the arrangement aesthetic,
0
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/

too, if possible, and leave rt.smirc for the 1,:lhol pr

one of the 'bottom corners. when ,-(1), ,,'r c t err, in

the.hest arrangement, moisten one of tho

tane.and strap it river a stow nart of the hire

Ouicklv. using the slant-ended tl;pe7ers just on

side of4the stem..press the tape tightly to, the ranor

so that -the stem will he held firmh'-in place., Alva-:s

try to.keep the nernendicnalr to the stem (°this

looks best).. (loins un the stm..erraard the tip of the

frond, put tape straps at about equll distanceg, using

only so many as you need to keen the specimen from falling

away fram the sheet when the mounted .fern is held hori-

zontally, u de down.. With experience you will learn

to work qui 1,y. accurately and carefully enough to pre-.

serve your eciMens.

After the fern is. positivelv identified, make. out

label with all of the pertinent inferation includediilf

you can't write neatly, type the lahrqs. Herbarium

sheets should be stored in closed boxes'or other con-

taintrs with enough moth halls (p7dichlqrohenzene) to

ward off insect damage. Most of the supplies requirki

. can be obtained from Carqlina Biological Supply. Company,

Burlington, N. C. 27215, or Ware's Natural Science.

Establishment, P. 0. Box 1712, Rochester New. York, 14063,

-99-
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or a loda1 biological or scientific supply house. If

students, are long on time and short on cash, they can

make their own plant presses from instructions attached

I

REV:A:1

(page 107). The quick release straps that cost one

dollar each are very helpful.

2. If you are, collecting with pen and ink, or a camera,

some Wier indirect means, then the procedure will be

a bit different. You won't need the plant press, for

instance, unlets you intend to make spatter prints or.

blue-print,s later. But you will. need drawing supplies

and sometbihg waterproof to sit on. Generally, most

4.

ferns live in damp-places, and to sit on the ground for

several minutes could. prove to be uncomfortable. Some

people take a.simple folding camp stool.

4 photography is your sport, then take along a tripod,

extra film,andsomething light-colored such as a piece

of old sheet stretched do a.cheap pictute frame to re-=.,

fleet light. Ferns aren't foundin the very brightest

locations - hence the 'tripod for loOer exposures. Alio

theavailable light often doesn't model the fronds very

well,so anything that will reflecf light at. bout a

90 degree angle to the sun will usually help. A very

shiny reflector will distort and disrupt, while a fabric

reflector will usually produce a softer, more natural

-100-
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second source.of light. Try varying the angle Atli

the frornis.are best separated from the surroundings. Yoll

will be forgiven if you gently push aside or tie back anv

0016:plant material that gets in the way of the picture

REV:k:1

subject.

Many times while'photographing ferns and very small

wildflowers one-will find use for an old slicker or a

,rubberized lab apron to keep his front dry while leaning

against a wet rock face or lying on his stcmach on thr

(Ian* .grourid.

Finally, you'll find that most advanced photographers

are at hom for a siesta after lunch, for they know

that the b 1st light for showing texture and detail is

' light that comes at an angle. Light from directly

overhead is pretty dead and lifeless in a photograph;

So early mornings (when dew' is often still on leaves)

and later in the afternocin are generally good times for

pbotographers. Vety, very early or lite light is.very
..,-

heavy with red wavelengths and not good for accurate,--"

color rendition.

3. Growing fern gameiophytes and sporophytes is easy and

.. fun. After soaking the Jiffy1.7 in water for a few

minutes, it will have expanded to its full sizes Fern,

spores are minute and look like.rust.whehdry, so watch

closely and work over apiece of white paper. 'lf they're

dry, dust them onto the top and sides of the Jiffy.-7;.if

they are still not released from the sori they can still

%be picked up on a dissectingheedle or any pin and trans-

ferred to the surface of the wet Jiffy-7.'

After seeding (sporing?)., the Tiffy-7 is put carefully

into a glass beaker (250 ml is about right) mid the
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beaker, is covered with a clear plastic lunch bag or

with clear plastic film .'ade for food wrapping, which

in turn is secured wi a rubber band. The beaker is

then marked with t e ferrispecies and date. The container

is then placed 'n indirect light (a north window is good)

but kept aw from radiators and sources of heat and ex-

treme co . Close observation every few days will reveal

when e amount of water needs to be replenished. You

open the top-or inject additional water with ca

needle and ,syringe. Opening the incubator probably

allows mold spores to enter and develop, although punc-

tdring.the plastic film may cause the contents to dry

RET:A:1

our more quickly.

Place the incubators in different intensities of light

...carefully recording. the maximum light intensity for each

different postion. In this way, you'mig:It deteimine what

effeit light intensity has upon spore germination.

You mi ht try to produce hybrid ferns although the

technituc is.fairly difficult. Interestingly, this was

first done many years ago in an effort to demonstrate

that some of the rare ferns found naturally not only

could.bet but were, nairal hybtids.

The mystery of the. Walking-Spleenwori Fein bothered-a
.

numberofrpeople. It looked like the Walking Fern,, and

prodUced tiny buds 't the tip of the, leaves, as though.

at might "walk"_ too;)?ut its stem color and leaflet

shape lOoked Very-much like the Ebony Spleenwort. ,

Margaret SlossOn, in 1902, manned to oppose the two

gamefe'lOroducingstructures of gameto'phytes of the two

supposed parents, and after-some time and a great deal-4f"-44

frustration, managed to produce hybrld plets that mere.

like the Walking.Spleenwort found in nature. (Fem. a

-,IO2-
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discussion of her Work and technique, see Shaver or Cnhb

for the real mystery tour, do get Miss Slosson's original

article in the-Bulletin of the Torrey Botanical Club. 1°fl:':

Vol. 29, pp. 487-495.)

.

Binocular dissecting microscopes with lx and 3x mignifi=

cation are a great help in lookingat the gnmetophytes as .

they develop. You may have to sacrifice a few to remove

them from the Jiffy -7, although the'water-absorbing root;

like structures are usually fairly superficial.

After the familiar sporophytes begin to develop and have

reached a few centimeters in length, they can be trans-
.

planted to small pots filled with a humus soil. Peamncs

added to the soil' will help keep down mold growth.

Several pots can be kept in an aquarium incubator to keep

the humidity high. A glass'or plastic film top can he

secured with cellophane tape.' In time the sporophytes

will grow large enough produce sori with spores and

the cycleis then complete.

4. In our adtempt to find the ranges of the various factors,.

necessary for the growth and development of ferns, we'

will have to measure accurately and keep detailed records.

The factors which we hypothesize exert cont1O1 on ferns

are: light intensity,' soil compositon (pH, ions and

organic matter), air temperature, soil temperature and
,

water. We Will attempt tO,use as indices of environmental

acceptability: presence of ferns,.number of ferns pef 1n0

square-meters, and the length, width and number of fronds

per plant.

Light intensity should be measured with a light meter

that reads directly-in foot candles by the incident method.

General Eltctric Company makes such a meter and it 4i

cart-Jed by Ward's Natural' Science Establishment, Readincs

;",

a
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should be made between the hours of 10:00 AM and 2:00 PM

and be averaged for the brightest and'the darkest locations

within the colony. Both readings should be kept in case

they Are useful later. kreading taken in full sunlight

should be made at the same time, and recorded, for com

parison.

La Motte makes a kit that tests all of the soil proper-
,

ties mentioned above. Many such tests vary with the person

handling the equipment, and if time permits two people

should make each test any any site'to check -comparability.

The Centigrade.hermometer can be placed in an average,

spot (not in full sun or dlep shade) to check air tem-

perature. The soil thermometer can be-used.according to

directions supplied with it.

Simple hydrometers for determining-theper cent of water

in soil can.be purchased from a gregnhouse supplies firm

and read- directly from a' dial. They should be accurate

enough for our pUrposes. :4

rh each case tests should be made in nearby sites where

there are no ferns of the species under examination, to

determine environmental differences A,comparison of the

values will lead to'hypotheses.about the limitp Of tol-
,

eration for that tpecres.,,

Within the fern. colony ittelf,'we,wfll want to determine

a nuMber of things. Using our-cord of 5 meter,length, .

and the twenty stakes, we should lay out a 5 meterby-5

meter square, with stakes ai 1.metdr int,ervili. String
.1.

'should then be laced between oppOilite stakes, giving 1
,

meter squares. Based upon-random number tables, we

shall' concentr ate on blocks # 4,.1.6, 20 and 22.

Withtn those blocks 146 shall count the number of fern

, 4
! ' -104-.
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plants, count the maximum. number of fronds per plant,

and measure the largest fronds for-length and width. I-

REV:A:fi

/Insettingout,the original 5.x Ymeter squ'are, it is

important not to bias, the results by making the plot

do anything but take in'tfie greatest bulk of the colony.

The figures gathered can then be averaged and the populn-
,

tion multiplied by 100 to give us averages-for it°

square_ meters. These data can be plotted against the

light, soil, temperature and water figures rathered
A

previously. As mentioned in the introduction, the

author wishes to lather his data from Ers many sources

as posnible to look for correlation that one team might

not find by-itself.'

Correlations between frond size and light, or frond

size and moisture content of the soil, ar frond size

and nutrient levels should start to show up for a given.

.species if the,researeh can be'eXtended to. several col -

onies of common ferns (such as the ChristmasiFern),

Afte7 we ascover what theackeptable limits for light

intensity, or soilteMperatOre,rfor the. Christmas Fern

are, we can predict what will happen.if a woods is dogged

at the 10%, 20% or 30 % leVels, or clear cut. This is

not.far-fetthed. A number of years ago someone discov-

ered that yellow birch, once a dominant tree in 'the

northeast U. S. for'ests was rapidly dying out in areas where

logling made it impossible for the yellow birch to-sur-.

wive: The yellow birch' depended upon the sear maple and

beech trees to keep the soil shaded and cool. .

Carrying.forward Small's work, one might attempt -to re_

late the altitude and the latitude of ferns, both

minimum and maximum, and to compare recent findings

-105-
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with Small's much earlier data. since one teacher or

one group of students could not accomplish this alone

it will .depend.upon the efforts of a numkei-of study

groups up and down the Appalachian Mountain range to

cooperate.

REV:A:1
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DIRECTIONS, or MAKING A.PLANT PRESS

I, Materiali --

10 - 18" x 7/8" x.5115" hardwood (oak or ash)

12 -'12" x 7/8".x 5/16" hardtfood (bak or ash)

60 rivets or staple gun to affix eac.intersection
o

, .

2 7 quick release straps

corrugated cardboard

Blotter sheets or newspaper sheets cut in 1/4 sheets

4

Drnft-

II. Finishing

Dimensions given for wood are actual or finished dimensiodg:.

Quantities given willYmake both a top and a bottot to the press'.

REV:A:1

Corners of the finished to and:bottom shoulcEbe rounded.as
'shown in thediagram.belqw.' Sanding,the'wOod, smooth is also'
-atVisable.

18"'

.1-
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Adder's-Tongue Tern

Ophioglossum vulgatuM L.
Ophisglossaceae

Unfern-like fern that withers
by mid-summer.

Drawn by Stella Paul from
an illustration.

REV:A:1

Draft
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Christmas Fern

Polystichum-acrostichoides (Michx.) Schott
Polypodiaceae

Note that the fertile (spore-bearing)
leaflets are much reduced in size.

.Drawn by Stella Paul from an herbarium
specimen..

REV:A:1. 109--
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Christmas Ferh

Polystichum acrostichOides (gichx.) Schott
Polypodiaceae

Note that both leaves have no
_fertile leaves.

Drawn by Stella Paul from an
herbarium specimen.

REV:A:1 -110- m
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Curly Grass Fern

Schizaea pusilla Purs'h
Schizaeaceae

A classiis-case of discontinuous
distribution be ng found only in
Nova Scotia and the Pine Barrens
of Southern New Jersey

Drawn by Stella Paul from an
illustration.

REV:A:1 7111-
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Martford Fern (Clithbing Fern)

Lygodium palmatum (Bernh.) Sw.
Schizaeaceae

A most un.4ern-like fern, being a
vine that groWs up the stems.of
other plants. In this case growing
upon maple and Alder saplings.

Drawn by Stella Paul from an
herbarium specimen.

REV:A:1 -112-
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Long Beech Fern (also Narrow or Northern B.F:)

Thelypteris Phegopteris (t,) Slosson
PolypadiacOae

Brawn by Stella Paul from an'
illustration.

O

REV:A:1

4
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Maidenhair Fern
(Northern Maidenhair)

Adiantum oidatum L.
Polypodiaceae

Drawn by Stella Paul
from an illOstration.
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Pteris ensifOrmis cv. victoriae

An exotic species, now greenhouse
cultivated.

Drawn by Stella. Paul from life at
Longwood Gardens, Kennett Square, Pa.

REV:A:1 -115-
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.

Purpla-Stemmed Cliffbrake

Pellaea atropurpurea (L.) Ling
Polypodiaceae

Sometimes found on walls or old
masonry. Distinctly lime-loving.

Drawn by Stella Paul from an
illustration.

-116-
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Slender Cliffbrake

Cryptogramma Stelleri (S.G. Gmel.)( Prantl

Polypodiaceae

Very rare, even shy, fern, -

Drawn by Stella Paul from an- illustration.

REV:A:1 -117-
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Ebony Spleenwort

Asplenium platyneuron (L.) OakeS
Polypodlaceae

Drawn by Stella Paul from an illustration.
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Draft

REV:A:1

RattlesnakeFern

Botrychium virginianum (L.) Sw.
Ophiogliissaceae

Drawn by Stella Paul from an
herbarium. specimen.

-119-
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Draft
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4.

Scott's Spleenwori 1.1

AsplenosOrus ebenoides (R.R.Scott) Wherry
3

A hybrid between Ebony'Spleemort and
Walking fern..

o

Drawn by Stella Paul from an illustraiion:

-120-,
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Walking.Ferri

Camptgsorus rhizophyllus (L.) Ling
"Polypodiaceae

A curiosity as it propagates both sexually
and asexually in a'conspicuouiifashiOn.
New plants form on the tips of:the leaves.

Drawn by Stella Paul from an illustration. N

REV:A:1
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IV. Bibliography

Draft

A List of British Seed-Plants and Ferns, British MUseum, London,

England, 1907: Note the date and the order of the Trustees

of the British Museum. This is how it was'done in a well-
..

ordered society in times when life moved at a much different

pace. Descriptive: perhaps a bit smug, as if, "Look what we've

got."

Anderson-Kotto, Irma, Genetics of Ferns, BibliogtaphicaGenetica,

Vol. 8, 1931, Note the date. One of the few references avail-

able dealing with fern genetics.

Beddome, Richard H., Handbook to the Ferns of British India, Von,

and.the Malay Peninsula, Today and Tommorow's Publishers., New
u

Delhi, India, 1969. If the British can do it so cap we. 'Clearly

. modeled'after.British lists of century earlier.
. ,

,..

Bentham, George, Handbook of British Flora, L. Reeve, London, tngaand,p
., ,. ,

1865. Mainly of historic value,,although,a source- of Stations

where partiCular species have been found. It would )e of

(

interest to see how many stations still exist. ,,,

t. Y

Blassdell,,RObert F., A Monographic qtud:of the Fern Genus Cystoptetil,
,

Memoirs of the Torrey Botanical Clyb, Vol. 21, #4, It's worth

noting that. he Torrey Botanical Club ceased publishing its
"....

memoirs about 30 years ago. P o

Broun, Maurice, Index to North American Ferns, Orleans, Massachusetts,

1938. Ferns and so-called fern allies - including hybrids, forms

and varieties. Again the date may be significant, just preceding

a war.

Canan, Elsie D., Key to the Ferns of Pennsylvania, The Science Press

Printing Co., Lancaster, Pa., 1946. ShoWs:how to identify 59

species by the sterile leaf alone. 'Shows statewide distribution.

Out 'of print and should be made available again. -

REV:A:1 -122-
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Chen. Mei-Huei, Studies on the Development of Young Gametonhytes

of Onoclea Sensiblilis, Master's Thesis, 1%5. OnE, of the very

few theses dealing with ferns that is available in the Fiolc,:

Librlry of the UniNrsity of Pennsylvania, Ferns have not heen .

used recently for research subjects for some.reacon.

Cobb, Boughton, Field Guide to the Ferns, Houghton, Mifflin, Boston,

Mhss., 1963. One of the handy-dandy volumes of the Peterson

Field Guide series. A standard reference. Excellent-drr-lings,

descriptions. etc. 'Fairly easy to use, providin von study mad

use the introductory sections of the book. The author had dif-

ficulty deciding how complete to be without heind ton voluminous.

Most authors do. *1

Correll, Donovan S., Ferns and Fern Allies of Texas, The real measure

of affluence is -culture and-researdh supported by tax-exempt

foundations. Or, the private sector models itself after thf'

public sector of the New Deal. °Nevertheless, useful and contri-

bution t the sum total of knowledge of ferns.

Copeland, Edwin B., Genera Filicum, The Genera of Ferns,,Chronica

Botanica, Waltham, Massachusetts, 1947. Appluiently tKe very

last .Of the truly scholarly books published.on ferns. Published

by the same people who took the effort to so,. that N. I. Vnvilov's

classic'work on plant genetics and plant distribution was alade.

available'to English - speaking people. was too good to last

and plants lOqtt their glamour in the late 1910s and Chronica

'Botanida save up the ghost. That says Something ;tout the in-

fluence of fad and fancy on scientific endea-ors. Res:ardless,

this book will have to he seen to be belie^,Yed. It's a classic

'treatise on the taxonomy oflerns,and as the relationship between

ge'netics And toxonomy sinks in, we will once again have books of

this quality to refer to in our studies.

'REV:A:1 t .-1
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.Copeland, Edwin B., Tropical American Ferns, University of California,

Press, Berkeley, California, 1941. If the development of a

scientific mind fascinates you, compare this effort with his

later work. Maturity does have some effect.

Pelvoryas, Theodore, Origin and Evolution of Ferns, Memoirs of the

Torrey Botanical Club, 1962. Technical papers dealing with the

paleobotapy of fossil ferns. Deals with evolution of leaf fo-rm

and what ferns were first seen in fossils.

Prnery, Charles Thomas, The Book of British Ferns, Country Life

Magazine, London, England, 1903. Significant for the date

;Ind publisher only.

Caton, D. C., Ferns of North America, Whidden, Boston, Masts.,

1891144Colored drawings of the charming Victorian.type.

Egler, Frank E., Checklist of the Ferns and Flowering Plants of the

Seashore State'Park, Cape Henry, Virginia, N. Y. State College

of Forestry, Syracuse, New York, l942t A tract-like title,

reminiscent of religious works of the 17th Century, obscures a

nth-Century scholarly work. Note"the publisher and the fact

that it is only a checklist. Useful today if'one were to re-

study the area to see what has disappeared and to try to deter-

mine why.
\

Ilandlist o Ferns and Fern Allies Cultivated in the Royal;ardens%,

t

I

The.Ro al Gardens, London, Km.f, 1895. The merchant ships of the

crown sailed home laden with plants from exotic places.
,

The
, .

Royal Gardens at Kew were their destiantion. 'A symbol of great

po, er, but also a way to educate those who stayed at home to

man the ledgers and the hearths.

.
.

Hooker, Sir W. J., Britis; h Ferns, Reeve, London, England, 1861,

What the gentlemen and ladies of another day did for intellectual

calisthenics. Amusing and quaint but worth a peek at the illus-

trations which ,are glorious.

;-:17\7 +:1
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Hopkins, Lewis S., Ferns of Allegheny County, Pennsylvania, TWeir

Haunts and Habits and Something of their Folklore, Botanical

Society ,of Western Pennsylvania, Pittsburgh, Pa., -191!,. The

quaintness of the 'sub-titl tells a lot. Good mostly to Fee

what was around sixty years. ago in order to. judge what nay haw,

been happening environmentally in Allegheny County.

House, Homer D., Annotated List of the Ferns and Flowering Plants rf

New YOrk 1924. A Useful checklist against which to compare

,.what's'there now,

Hull, Helen S., Handbook of.Ferns., Brooklyn Botanic,Garden, Brooklyn,

New York, 1971. A dandy book filled with practical ideas, good

diagrams, glossary, bibliography, etc, A very modern version rf

the. Victorian efforts to promote an interest in ferns. Reasonlhle

enough to ask students to purchase it. ($1.50)

Kearney, Thomas H., Flowering Plants and Ferns of Arizona, U. S.

Government Printing. Office, Washington, D. C., 1942. Note the

date and publisher; probably a federally spOnsored research

project to keep the money flowing during the 1930's depression.

Many'worthwhile projects were so sponsored. A goodchecklist.

Knowlton, Frank H., Descriptions of Fossil Plants from the Mesozoic

and Cenozoic of North America, Smithsonian Institution, Wash-

ington, D, C. 1884. Notable for its early date' and tbe pub-

lishing institution. Interesting if you're into fern fossils.

McVaugh, Rogers, Ferns of Georgia, University of Georgia Press,

Athens, Georgia, 1951. Georgia has ferns, too, and the garden

clubbers want to know which ores, so they sponsored a study. A

useful checklist,

Moore, Thomas, Popufar History of the British Ferns and Allied Plants,

Reeve; London, England, 1855. Mother England did it first. All
er

the rest are copy-cats. .

Parsons, Mrs. F. L. Dana, How to Know the Ferns, Scribner, New York.

New.York, 1900. A folksy account of. the study of ferns by a
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'liberat'ed lady of 1900. (If not liberated, how else could she

-have found' herself slithering and slipping down wet slopes?)

?ltimier, Charles, Traite des Fougeres L.'Ameri ue, Imprimatur

((
Draft

Royale, Paris; France, 1705. Oh, fanch, fancy. k at.the.

date and the royal imprimatur. Well, the French got there

first after all. The t xt is in both Latin and French in

parallel columns. The% ttn-is always used to .describe a n0.7

species, so this may well be one of the very earliest of pub-
.

lished descriptions oEsp.cies of ferns of North. America. Let's

face it, it is exciting to hold such a very old book and. feel a

part-of a long line of stu ents..

.Rosendahl, Carl O., Guide to th- Ferns and Fern Allies of Minnesota

university of Minnesota, Min eapolis, Minn., 1909. Note how

early this is. Published 1 before the states to the south

and the affluence to permit aAmnterest in such esoteric matter.

Shaver, Jesse M., Ferns of Tennesse , George Peabody College for

Teachers, Nashville, Tennessee, 1 54. Recently re- prin't'ed by,

Dover Press under the title of "FerMis of the Eastern Central United.
- ,

4 States, with Special Reference totnrinissee." A very valuable

hook: Thorough and unstinting in scholdrship. Maps included

. indicate stations in Tennessee only. Can be. regarded as a moael_

for scholars to follow in other states, or perhaps as a secret

weapon in the hand of the Tennessee Tourists Bureau. It makes

you want to pack,and head there to seethe broad range of ferns

growing-in Tennessee. It's a bargain at the ridiculously low price

of 54,00. Buy it before they let it go out of print;

Slosrn, Margaret, How Ferns Crow, H. Holt & Co.,-New York, New York,

1906. An early scholar in the fern patch. She'S the lad59 who

first made fern hybrids to prove her point. She didn't lack the

lady-like virtues of her day, either, beeause'she.maide 4b drawings

to accompany-her text in this book.

REV:A:1 -126-
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Small, John K., Altitudinal Distribution of the Ferns of the

Appalachian Mountain System, Bulletin of the Torrey Botanical

Club, Vol. 20, 1893.' Later reprinted by Columbia University in

Dept. of Botany Contributions, Vol. 2, # 41. A very interesting

correlation made. Based upon a variety of correspondents' work

which small correlated, Notable as a very early, scientific

piece olq,,rk.
1 A

Small, John .K., Ferns of Royal Palm HamMock,'1918. A book-about one

of the most studied spots in the world, the Royal Palm hammockri

A tiny speck of a'critical environment that anyone would enjq

visiting and studying, it is now part of the Everglades National

Park.

,Tavior, T.M.C., The Ferns and Rern Allies of British Columbia, D.

McDiarmid, Victoria, B. C., Canada, 1956. A checklist. of one

of the last frontiers. Done perhaps as part of the anticipated

centennial celebration of the province.

Waters, Campbell,.E.,,Ferns, H. Holt & Co., New Yoik, 1903. TaxonoMic

keys based upon stalk cross sections and fruitifacatone Somehow

or other the stalk cross sections didn't work out; at least they

are not 'used for identification.purposes now. Over'200 illus,

trations.

Wherry, Edgar T., The Fern Guide; Doubleday, Garden City, New York,

.1961. The more modern edition of his previous guide; it is just

as solid,and delightful as-the author, who is now retired from .

the University of Pennsylvania. Highly recommended:

Wherry, Edgar T., Guide to Eastern Ferns, Science.Press Printing Co.,

Lancaster, Pa., 3.937 9revised 1942). Dr. Wherry'a first.guide
A

to ferns. It was small and compact, but like many small and

compact things was extremely useful.

Wherry, Edgar:r., The Southern Fern Guide, Doubleday, Garden City,

New York, 1964. Useful, handy and thorough for ferns in the

Southeast and South midlands.of-,the.U.S.

REV:A:1



CHAPTER 4



Chapter 4 Air Quality and Vegetation

I. Introduction

Draft

Within our natural ecosystems changes have been going on'for many

centuries. Changes in vegetational forms have evolved with a complex

system of interacting physical and biotic factors. With each change

comes a concomitant change in the inhabitants ofthe ecosystem. Eood

webs become adapted to these new changes. Succession is a natural.'

process in which these changes are brought into a dynamic equilibrium.

Through man's activities he has, until recently, unknowlingly affected

the ecosystem with all its delicate balances of changes. In an attempt
.

to control nature and,, provide a "good life", man-has placed materials

into the environment which have altered the delicate balance. .Many

of these additives to the atmosphere, lithOsphere and hydrosphere are

variously referred to as p9Alutants.

The objective of this.-chapter -is to.provide abaCkground on the effect °

of various air pollutants on vegetation - in particular
r,

trees.
. .

-Interspersed with this discussion will be suggested activities which'

may be used to dramtize the effect of various air pollutants.

A
(hie may ask why we should worry about air pollutj.on and trees. Sit

for a moment and" contemplate t'he answers to these Oestions. Have

you ever been in a forest or wooded area and taken.a deep breath of
.

fresh air? Have you ever been refreshed by stopping on a hot summer

day to sit under a tree for a few moments? Dowou know that lumber

nd various fruits come from trees? .Have you ever *marveled at the

cenic beauty of a forest-covered mountain? Have yOu ever seen .

young birds in a nest in a tree making loud chirps.ta' attract their

distant parents? If your, answer to any of. these or to similar

questions is "yes", thenyou will probably want to save our trees

and to know more about air quality as it relates to trees.

A scientist many times takes the. findings of experts and agrees

(usually) with many of their concluslons. However, an important

part c,f the 'scientific prodessA.d.tO verify and extend the findings

REV:A:1
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of 'scientists to other situations. In this `segment of the text we

wilt list the various air pollutants and their effect on trees. We

hope that you will engage in many of the suggested activities and,
- .

further, that you will add variations of your own to the suggested

schemes and exercises.

For the purpos ?s of clarity, we can divide air pollutants into three,

groups: (1) inorganic, (2) organic and (3) combinations of both.

INORGANIC POLLUTANTS

Sulfur dioxide. This pollutant enters the atmosphere from the

heating of coal or fuel oil with a high sulfur content. The

result is sulfur dioxide. Man releaSesv sulfur dioxide'ihrough

residentia and commercial heating of homes. Petroleum refineries,

some chemical plants and power-generating stations are contribu

tors to the addition of sulfur dioxide to our. atmosphere.

\Some elementary chemistrY maThelp us show how this obnoxious

pollutant is formed. Again, burning fuels with sulfur produces

u sulfur dioxide:

+ 02-4 SO2

Under the influence of silight, sulfur trioxide may be produced

from a reaction between sulfur dioxide and oxygen:, A type of

reaction which is promoted by the sunlight isreferred-to as a

-photochemical reaction:,
0

'SO2 + 02 2 503,

Moisture in the air rapidly reacts with sulfur trioxide to pro-

/ duce sulfuriC acid:

REV:A:1
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SO3 + H20 ;1-4. H2S:04

Sulfuric acid, when it falls to earth as ,a component of precipi-

tation, may affect the soil pH. It would lower the pH. What

effect does dilute sulfuric acid and some of its related compounds

have on the growth of seedlings?



Chapter 4 Air Quality ail Vegetation , . Draft

Activity 1. What is the efteCE, Of sulfurous acid on the

growth of tree seedlings?

Procedure: Plant the seeds, as suggested in this paragraph,

at least two weeks before the lab. Obtain five maple tree

samaras or five oak acorns. Place one of eacl in a separ.ate.

2" plastic pot: Plant the samara or acorn approximately 1"

deep in rich forest soil. Do not over water. When the

first pair of leaves (not cotyledons) is well-developed,

begin watering with the dilute sulfurous solution.

. REV:A:1

Dilute sulfurous acid solutions may be produced by heating

3 grams of flowers. of sulfur in, a deflagrating spoon. Heat

1\41/

until a bluish flameappea . Thrust the spoon with the
. .

burning sulfur into a gas cd ecting bottle one-quarter filled
,.

with distilled water. Place a glass cover plate over the top

of =the bottle to prevent the loss of sulfur dioxide. After

approximately one or two minutes, rbmove the deflagrating

spoon and shake the gas collecting bottle with the glasi cover

plate, preventing the liquid from splashing but. -The sulfur

dioxide will dissolve in the water. lhe chemical reaction is:

SO2 + H2O H2S03

,
'Water four of the five developing seedlings with 10 milliliters

of the sulfurous acid daily. .Then place the tree seedlings

in the fill-1,sun. The remaining seedling acts as a'- control.

Decide on exactly what you are going to measure.tq determine",

the effect qf the acid on the plant., :This can,be represent

by a graph wherethe.measurement is plotted'against time.

Suggested measurements may be leaf width, leaf length, Iheight

.
of seedling, etc. Can you- now answer the qfiestion,...AliOsed at

at the beginning of this.activity?
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The type of Industry which firstecalled man's attention tb the poten-

tial destruction of plants by sulfur dioxide-was the smelting industry.

Smelting companies produce metals from ores. One of the first pro-

cesses in removing copper from ores is to heat or roast copper sul-

fide. Note how sufur dioxide is 'produced from the reaction below:

2 CuS + 3 02 2 Cu0 + 2 SO2

In a forested area near Sudbury, Ontario, the damage aused by' sulfur

emissions was dramatized. White-pines (Pinus strobis), suffered severe

,damage in an area of 720 square miles. The yearly 1pss in white pine

Limber was estimated to be $117,000.00.

Damage due to sulfuric acid mists first makes its appear on leaves

of trees. Whatone notices is distinct punctate spots o the leaves.

This damageAS aggrevated especially during .foggy weather and with

plants that have 4 limited cuticle on t40 upper epidetmis Further

exposure to the sulfuric acid mist results in a progressio from the

..A3unctate spots to rather large blotches. This change is b ought

about through a general cellular collapse that progressive 1y moves

downward from the upper epidermis through the -Palisade laye , the

spongy layer and finally to the lower epidermis. The reasoL for the

collapse in cellular structure is believed to be due to p14 molysis.

REV:A:1

Activity 2. 'What is.the effect of various air pollutants on

tree seedlings?

Procediire: After obtainingoten maple or oak seedlings (see

former activity), place large plastic bags around th pots

containing these plants. Arrange three sticks in th pot to

support the bag so that the plants are not crushed. All bags

should be large enough so that they can be closed a the

top with wire ties. Gas cylinders of sulfur dioxide. 'nitrogen

dioxide, ethylene, etc., must be purchased next.- Wi h the

-help of a rubber hose from 9d gas cylinder, release the gas

into the bags slowly and then close each bag with the wire

Wes
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tie. 'Place all plants in inaireCt sunlight at room temperature

for two to three days. Examine the plants each day and record

any changes.

Can-you- answer the question posed at the beginning of this

activity?

Nitrogel oxide. One of the major contributors, of nitrogen oxide

pollutants in the air is the automobile. Nitrogen oxide (NO) .is

produced as a result of, the high temperatures that are reached in

an internal combustion engine. permitting .nitragen and_ oxygen to

combine in the following manner:

N"2 + 02 2 NO

Nitrogen dioxide may also be produced. It results fram a chemical

reaction between nitrogen oxide andaoxygen:

2 NO + 0
2 .

2 NO2
.

Damage to leaves by nitrogen oxides is characterized by irregular

white 'or brown- collapsed areas between the veins and near the.

'margins-of theleaves: This usually results in leaf fall.

Azone. The tource of ozone is not completely Untierstood. ome

scientists believe that in the presenceof nitrogen d xide,

pheric.oxygen molecUles beCome activated from sun ght and form

ozone (03): Further, investigatOrs.;fiave foun that there is usually

no'build-up of ozone unless. other hydrosa ons are present. A com-

bination,of nitrogen' oxides, ozone hydrocarbons results in a

condition knoWil as phOtochemical mog. Another ingredient of this

phatochemicaL'aMoi is water par:

Ozone daMge has main heen.identisfapd. with commercial crops,.,

The injury is man este in the'leaves. It is characterized by

a flecking or tippled effect on tobacCa, spinach and grapes.

REV:A:1
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Wind'Carrying ozone and other oxidants .has been shown to be

responsible for the destruction of hundreds of thousands of

Ponderosa Pines(Pinua ponderosa) in California. In the San

Bernardino and San Jacinto Mountains, 60 miles from Los. Angeles

theke beautiful trees are showing damage through needle loss.

.The more resistant stands-are'weakened also.' Being so weakened

they become intolerant to bark beetle invasion. Hence a secondary

effect is also producing a'lossof many.: POnderosa Pines.

The primary site of injury froM ozone daMage in the internal

structure of the leaf is.the palisade layer. 'Cytological inves-
,

tigations reveal that the chloroplasts in the cells condense and

accumulate in one area of the palisade cell. This is followed

by a collapse of the cell. This is followed by a _collapse of the
I e

cell wall. This area becomes reddish-brown on the' leaf surface.

When rather large and discrete areas of palisade tissue become

deteriorated, punctate° spoti appear at the

Fluorine. Fluorine exists asatr air pollutantin the form of.

hydrogen fluoride (HF). It enters the air. through the following

.industrial processes:.phosphate rock processing, the production

of aluminum, irozl smelting; brick-and ceramic production. and'

fiberglass manufacturing.

Unlike ihe.other pollutants Tireviously'discussed, plants that are

lcssesensitive to fluorides than highly sensitive plants, may:1n

fact, concentrate it in thetrleaves. LivestoCk feeding.on

contaminated foliage will:Concentrate it in their bones'resulting-

in an aggrevated form of fluorine concentration. is called fluOrosis

It is characterized by an abnormal calcification of the bones.'

This iqan excellent example.of how man's activities can have a

relatively unIcnown.effect on oother living things, If further
. .

emphasizes how interdependent'living-things are in an ecosystem.

0.-133-
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Fluoride in very low concentrations, as low as,0.1 part- per,:'

billion is 'toxic to some plants. Examples of trees affetted

'by fluoride damage include prune trees, maples and pines; especially

Draft

.young Ponderosa Pines. Fruit trees affected show smaller'-leaves,

lower fruit yield, general dwarfing and early dropping of °fruit.

'Injured tissue begins at.the tip of broad LeaVed trees and then

works its way along the margin toward the petiole as time progresses.

Upon ,internal examination, a cross section of the leaf shows a

severe collapse and shrinking of all layers in the area of infection.

ry ORGANIC POLLUTANTS",

This type of pollutant is of a hydrocarbon origin. Its source is

principally from the exhausts of automobiles and trucks. Ethylene

(C
2
H4) has been studied more than :zany other hycrocarbon, espeCially

as it affects flowering plants. For example, ethylene damage hai

been noted in orchids, azaleas, carnations and commercially in-

v

4

'portant crops such as tomatoes, pepper's and cotton.

Another organic pollutant is'referied to as, PAN, peroxyacetyl ni
.

trate. It's structural formula appears beldw.

H 0: 0'
A.n n .

HCC-0-0 N=0

PAN was the tirstphytocoxicdnt to be isolated from'photochemical

smog. Since it is considered to' be one of the most active ingred-

ients in smog, it's effects will be noted in'oategory 3 with smog.

It is placed in this category since smog is ,a mixture of both in-
.

organic and organiccomponents.

'REV :A:1

COMBINATIONS OF INORGANIC AND ORGANIC.AIR. POLLUTANTS

.

. 4 4

Smog is variously defined, Actually any noxious mixture placed

into the atmosphere as a resultof man's activities that is a
.

combination of gaseous, solid and liqUid components may be.
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considered smog. One type, sulfur srop, results fror a mixture

of burned soot, sulfur dioxide and water. The primary contri-

hutor of this type of smog is from the burnine of coal and fuel

soil.

Photochemical smog made it's appearance with the increase in the
*-

number of automobiles on the road. The term photochemical smog

is derived from the fact that the presence of :sunlight is neces-.

sary to cause various components of the atmosphere to react to

produce "his type of smog. It Is formation begins with the DUTP-

ing into the atmosphere of large quantities of nitric oxides from

automobiles. The nitrogen oxides react .vith oxygen to produce

ozone and nitrogen dioxide. Other hycrocarbons Trotr automobile

exhausts react with nitrogen oxides to produce secondary Rol-

lutanis with the help of sunlight. These include formaldehyde,

arolein and peroxyacetyl nitrate (PAN).

In addition, carbon mOnoxide,,water vapor, sulfur dioxide,

hydrocarbon fragments from incompletely comlusted fuel, volatile
i

hydrocarbons evaporated from gasoline, lead, boron and bromine

._)
may be added to the components already placed in the air-fror.

automobiles.

Two of the components of smog have been extensively studied.

These are ozone and PAN. Since ozone has been referred to

earlier, PAN wild now be considered.
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PA:: is extremely toxic to small plants with young leaves.

most hotiCeable.effect produced is the bleaching and 'lazin. c(

(4 the leaves. This is especially noticeable on commercial 1.

plants such as spinach, lettuce'and tobacco. Presently broad-

leaved vegetables cannot be commercially grown in the smog /fta

Los Angeles basin. \

A number of years ago a research project involving .citrus. fruit

treed and smog was performed in the Los Angeles area. Tworareas

of lemon trees were grown on a test plot. One group was grotm

in the open air where smog appeared nearly 4441 day. A similar

number was grown in the same area in a plastic greenhouse sup-

plied with filtered, fresh air. The lemon trees grown in the

open produced 43 per cent less fruit than the filtered air

group. The smog-affected lemon trees were also characterized by

an early loss of leaves and smaller fruits.

Leaves are among the first to manifest the effecy f smog in-:

jury. One notices a banding on the leaves. The banding has a

silvering, galzing or bronzing 'appearance. On.. the younger leaves,

the injury near the leaf tip or banding may appear in the

middle of the leaf. With increasing age, the injury moves toward

the periole.

PAN injury affects the spongy cells in the area of the stomate.

These spongy cells become plasmolyzed and the dhloroplasts lose
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their integrity and collapse.

i ;raft

Secondary injury may follow with those trees, that arc only

slightly damaged by photochemcial smog. A general weakenin-wav

make the trees more susceptible to insect attack.

Trees', along with other vegetation, are extremely important, not

only because of their aesthetic, beauty, production of oxygen,

etc., 'but for.another significant reason. Leaves are modified for

the removal of gases in addition to other functions -such as car-
,

bohydrate manufacture. Most of the atmosphetic pollutants dis-

,.appear after a period of time. We do not know how they are removed.

One theory is that plants, especially the'leaves of plants, may,

REV:A:1

by some mysterious process; cleanse the air. Now this is accom-

plished is not known. Therefore, any destruction of trees' and

other forms of vegetation may be a serious move on the part of

mankind. Maybe his demise:

As a final activity, we may ask what kind of simple exercise can

we use to demonstrate and quantify air pollution?-

Activity 3. How can we determine the quantity of particulate

air pollution over a given period of time?

\.
Procedure: Visit a wooded area or trees found on the school

grounds and designate a few broad-leaved trees to be the

test trees.
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#

Leaves from these trees_should.be assessable to the students.

Approximately three leaves from a 'given tree are selected for
4

study. For J.dentification4 paper clips are attached so that

they hang between the blade and the;petiol'ar attachment to

the stem. Wipe the blades of these .three leaves clean

tissue paper. Betcareful not to damage the leaf. The leaf

with

should be wiped as clean as pessible.

After one week, return to the same three leaveS with three

pre-weighed.filter papers. With one'filter paper for each

'leaf, wipe the leaf as Clean as you can and plNke the soiled

filter papers into separlite plastic baggier. :Upon 'returning
-,

to tke classroom, reweigh the filter paper and redtOrd

ferences-ie weight: After four weeks a giaph (See Figure 1)

aboutmay be plotted which gives the student

4.

extent of particulate.pdilution in the test area over a per

some idea

of four weeks (or mors12

Weight'
(0.01 gm)

.4

4

Time (Weeks)
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You may initiate sofie of the following questions viich may

arise from the data: Is the air quality different in different

areas of the city (or country)? What indvstries nentbv may

be responsible for the colletted particulate matter? !:hat

the effet of particulate matter on trees? )oes particulate

matter air pollution vary during the day? during t:le season?

How relatble ate the collected data? Can you determine

'mathematically from your data how much particulrqe matter

falls on .a square foot in one.year at the collection_ site?

We hope that you have become aware of the potnetial dangeY of

various air poleutants as they affect trees, and that you partici-

pate in many of the suggested activities and even take part in
. .

helping 0 identify an&work toward redULinp air pollution. Your

Itoncern r,ay affect your future 'of mankind.
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r. Introduction

WEEDS' Draft

One may ask: "When is a plant a weed?" and,"Whv investigate
J.

Weeds as a topic in environmental studtes?" The chapter will he

devoted to al-dwering these two questions.

answering.the secondquestion first.

Something today

1) 'is obnoxious

3) results from

Let Us begin by

is considered environmentally impottant if it:

and, 2) interfers With man's activities,,,,end.

man's activities, A weed, as it is generally

understood, fits these categories. If you Nye ever tried to

'$maintain a-Seautiful lawn or attempted to grow a small garden,

you can well understand the noxious and unsightly nature.of a

'weed. I lom

If one were to ask what is a weed,
.

'Most common definition

given is "A plant that grows a place that you do not watt

it to grow.'.'. Thin def z ti-on implies a "will" on the part.of

the weed to gro

weed def' ed as

T is portion

n an area considered ifipottant. Considera

a plant which has a wide range of adaptability,

.

of the chapter will demonstrate that this is a

valid definition.- fn the exercise that. follows, we will measure

some of the environmental 'conditions in which weeds grow.

Weeds are encouraged to grow as a result of man's activities.

Let us look at a small vegetable garden To begin a garden;

you must first turn up the soil. This results in light
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exposure to many weed seeds. They then begin to geminate.

Some-weeds.in'which germination is initiated by a.liihttreatment

. .

include mullein (Verbascum), .dock (Rumex)- and primrose (Oenothera).

In the garden, the weeds compete-with the vegetables- for

nutrients,Wster,.and space. This may lead. to a lower yield from
- . .

the :vegetable.

With the lawn, weeds may be encouraged by: 1) not cutting the
O .

,

lawn at regular intervals; 2)"by not removing thatch .(Which

contains many weed seeds) during the spring and0.) by not

,removing weeds from the laWn.

'Materials & Methods

To begin, an old field with weeds in it, must be used as an -

area from which to collect data. This old field can take on

.

many forMs. It might.be'a vacant lot, a recently plowed weed-

Coveredfield or a well established old field.With.pioneer trees

found in

On the, 'first v sit to the old fieldi the studente should do a

visual survey noting the varistion in vegetational types, slope

of theland and the orientation of the fiild with respect to

possible influencing factors. The students should be encouraged

to name any, of the weeds that are familiar to them.:

Garden shovels or some other digging implement; should be
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provided ,for each student or to. the team captain if the, class is

large. Bags are needed for collecting soil. r cs'

Upon visiting the old field, a specific. weed (goldenrq4, dandelion,

etc.) should he selected for the initial study. Th# weed should

.34

be common and found in different areas of the oldAield.

s?'

Demonstrate to the students how soil samples should be removed

from around the weed Insruct the students (or teams) to

disperse throughout the old field in search of the same weed to
is

collect soil samples from around-this weed.

To collect the soil sample, you must first dig beneath or

adjacent to the root. system. Fill the "baggie" approximately

one-third full of voil. The top of the "baggie" must be twist(

and tied with a wire-reinforced paper "tie" to prevent loss of

ioisture. One of the weeds should also be taken back to the lab

for`. identification.

Upon returning and in thesucceedi g laboratory periods;. the

students should determihe the pH and the mbisture content of

the soil. They will also wish to identify the weed. For the

non-taxonomist, wpreferred text' is one which is very easy to

use because of a largenumber of pictures. This is a qemendous

aid to identification. The spiral bound manual, "new to .Know`

the Weeds" by H. E. Jaques, isseh a text. The key is
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published by the William C. Brown Company inDubuque, Iow.a

To determine the pH of the soil in whiCh the weed grows,

following proceduFe should be followed. Fill a 250 ml. baker

with 200 ml. of distilled water. Add approximately 25 Brims of

with a glass stirring rod. Stir for'

about 5 minutes for,the largeiparticles,
1

of the suspension to settle. _The upper pOrtion of the s
I

spension

soil to the,wgter and stir

about one minute and allow

above the settled material should be relatively clear before

continuing. Immerse either the probes of an electroniclpH

meter or a strip of PH ,paper into the relatively clear pper

portion of t e liquid. If an.electronic pH meter 4 u ed, care

should b taken not to immerse the probes into the set led

The pH may be read directly on the scale of the pHmaterial.

meter. Paper strip determination is less accurateeth the meter.

This is because the pH paper involves a judSment on t e part of

, the student when comparing colors.
o

1

.Readings on pH should be,
1

placed on the blackboard. fter all

the pH readings are recorded, the pH range for the w ed should

be entered onto a master-gheet. A suggested master

shown on page 146'

heet. is

To determine the moisture content of the soil,. firs *weigh a

the beaker

with the remaining s il from the "baggie". Make sire all:Of

500 ml. beaker to the nearest 0.01gram. Next fil
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the soil is removed from the "baggie". Determine the weight of

the'beaker:and the soil. Then determinethe weight of the sc,i1

alone.. See relationship (1) below.

(I) Weight ot soil an beaker - weight of beaker = Weight of

soil. -

Place the beaker with the soil, in an ovenset at 55°C. for

24 hours to dehydrate the soil sample. After 24 hours,

remove the beaker and soil from the oven and re-weigh both

Determine the weight of the dehydrated soil from the

_relationship below'
r-

(2) Weight of dehydrated soil and beake'r - weight of,beaker =

weight of dehydrated 'sold. .

Next determine the loss in weight (due toothe evaporatiOn

of water) from the heating of the'Soil. See relationship

(3) below.

(3) Weight of soil - weight of dehydrated, soil"= loss in weight.

To determipe the percentage'of water content .in thesoil
. -

sample, insert the data into the 'formula below., .

w(4) Percent water content =

j

-REV:A:f

loss in weight
X 100geight of soil

An example may illustrate how the soilImoigtura content

can be determined. A soil'saMple was returned to lab

frbm the root systemof Polygonum pensylvanicum.. After

-14.5-
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the.pH was determined, a, 500 ml. beak'er was and

it's weight was found to e 179.66 grams. When the soil

was added to the beaker, the combir .; weight was 3Q1.96
nngg

grams, Using relationShip (1), the weight of the origiml-;

soil sample collected was 122.30 grams.

30,1.96 grams - 179.66 grams = 122.30 grams

After drying in, the oven for 24 hour's, the weight of the

dehydrated soil can be determined from relationship (2)

295.51 grartis - 179.66 grams = 115.85 grams
.

The loss of weight due to the evaporation of water is

therefore -6.45 grams: This was computedfrom relationship

122.30 graMi--115.85 grams = .45 grams

.. --..*
.

.Relationship,(4) is. used to determine the percentage ofE,
water content.fcom the:soil.sample.

6.45 grams
122;30 grams, A

. .

`The students should be encouraged to make,p4.readings and

soil callecti4s from 'other weeds, entering the data they

°found into the master, data sheet (See page 146 ).

t

I

.

-17

-Some.students or teams might be directed to obtain data on

r
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pH and soit water content for those plants the students

would not consider weeds in the old field. Enter these

REV:A:1

data also in the master data sheet.

After collecting data for 10 to 15 plants (the number

depending on the diversity of weeds in the old field,

time, etc.), several questions need to be considered:

(1) Is there a relationship between those plants with

a relatively wide range in pH And soil. moisture

content and their distributiOn in the old field?

(2) What relationship, if any, is there between those

plants with a narrow range in pH and soil moisture

content and thbir distribution in the, old field?

(3) The definition proposed in.the early. part of this

chapter was that a weed is a plant which has a wide

range of adaptability. Do ihsresultg obtained

support this definition?'

(4) What problems do you see with this defiqtion?

(5) What other environmental factors could be investi-

gated to support the proposed definition of a weed?

(6) Are there any characteristics about any of the weeds

'ehemselves whiCh permit their populations to be

extensive?

(7) Is there a plant family which contains a high degree
0
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of weeds? What are the reasons for vbur answer?

`(8)' Are the weeds investigated temporary or permanent

memkers of the old field?

, (9) Of what value to the biotic community are weeds?

(10) Are there weeds which are considered beautiful?

By whom? For what reasons?

-In addition to being adapted to a wide range of environmental

conditions, weeds have also evolved diverse reporductive techni-

ques. Many weeds reproduce vegetatively. Grasses, such-as

crabgrass (Digitaria sanguinalis and D. ischaemum) spread by

.stolons. Field onion and/or wild garlic {Allium viaeale)

reproduce by forming terminal bulblets which fdll to the ground

and grow into new plants.

Sexual reproduction in weeds results in, the production of high

numbers of fruits and seeds. For example, seeds produced in one

season have been counted for some weeds: black mustard

(Brassica nigra) 58,363; fleabane (Erigeron canadensis)-243,375

and amaranth (Amaranthur graecizans) 180,220. Additionally,

many seeds are capable of germinating after being buried for 20

years.

In addition to a large proliferation of seeds and fruits, many

of the propogules possess structures for dispersal, especially
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the fruits. Modifications for wind dispersal are exemplified

by the milkweeds (Asclepias sp.), dandelions (Taraxicum sp.)

and thistle (Circium sp.). Hooks and spines on some fruits

provide for the attachment of the fruit to, man and other animals.

These structures may be found in the fruits of cockleburs

(Xanthium sp.), beggar-ticks (Bidens sp.), burdocks (Arctium sp,.)

and tick trefoils (Desmodiumsp.)

Finally, man has carried seeds, fruits and whole plants (as
v.;

I

ornamentals or inadventently) across natural barriers such as

oceans. With no natural enemies they usually spread rapidly.

Weed pests in this group include bindweed (Convolvulus sp.) ,

sow-thistle (Sonchus sp.), peppergrass (Lepidium sp.), sheep

sorrel (Rumex sp.), crabgrass (Digitaria se.), plantain

(PlantAgo sp.), wild carrot (Daucus sp.), dandelion (Taraxicum

sp..), and poison ivy (Rhus

The preceding four paragraphs should suggest many interesting

investigations for motivated learners. We cbse with aspecific

example of the use of a weed to study previous and 'extant

environmental conditions.

Ragweed, Amvrosia sp., grows only in areas where the soil has

recently been dispirbed. Ragweed pollen is very stable and

persists for years in soil and in sedimellts in bogst marshes,
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ponds and lakes.

Previous land use can be directly correlated to'the amount of

ragweed pollen present in tfie various layers of core samples of

soil or sediments. If a guide to Che microscopic identification
A

of pollen is not available, find a ragweed plant and collect

some pollen in a small bottle. This will serve A your "natural

reference guide" to the identification of ragweed pcillen.

Extant conditions can be studied by conducting density studies.

of the ragweed plants and by, determining airborne and soil

surface pollen densities.

The results of these investigations can be compared to local

history records to establish-patterns nf-lapd use.

Although weeds are considered obnoxious' by most individuals,

we hope'that a new appreciation be extended to the "weed".

That is, that we recognize the ability of the plant to endure

a variety of environmental situations and yet carryon it's .

life functions.-
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